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XV ) of Tas Coumon WiLp Duck on
the series of Plates already

The accompanying plate ( No.
MaLLARD (Anas boseas) is in continuation of
published in this Journal in connection with the paper on *“ INDIAN

Drcks axp THER ALumes,” by Mr, E, C. Stuart Baker.
The description of “ Tag Common WiLp Duck or MaLLARD ”’ now

figured, will be found on pages 1 to 10 of Vor. XII of this Journal.
EDITORS.

Drlgﬂﬁ Ted ; aovaowmeun rou, vuv ora asuu ‘tbu SOZUIOULS reuaisy LVIRCK
Ppubescence sparse, greyish black; wings "hyaline, infuscated at apex,
radial cell very short, its apex not reaching beyond the apex of the 3rd
cubital cell, stigma dark testaceous, nervures and tegul pale testaceous.

& Differs from the @ as follows : less conspicuously shining, front
and mesonotum minutely but sparsely punctured, pubescence grcy,
longer and denser, abdomen often reddish black ; wings clear hyzﬂino,
their apices not infuscated, stigma less dark.

Long. @ 5-5mm. & 7 mm,

Haprrar: Quetta.
1
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NEW SPECIES OF INDIAN HYMENOPTERA.
By MaJor C. G. Nursg, 13tH Bompn INFANTRY.

The following new species belong to the family Sphegide., The -
most interesting are two species of the little known genus Homogam-
brus, of which the @ has not previously been described. Three species
of the genus Palarus have also been included below ; in the Indian
region this genus has hitherto only been recorded from Ceylon. Two
species in the following paper were sent me by Mr. G. C. Dudgecn,
who also forwarded their descriptions in M.S. His notes on Stigmus
cuculus are particularly interesting, as bis observations confirm those of
Geraud that certain species of this genus store their nests with Aphide,

_ ASTATA QUETTE n, sp.

Q Smooth and shining, except the median segment, which is finely
longitudinally striate ; front very convex, pronotum somewhat long,
median segment gradually narrowed and rounded posteriorly.
Black ; the apices of the femora, and the whole of the tibim and tarsi
bright red ; abdomen red, the 3rd and 4th segments reddish black;
pubescence sparse, greyish black; wings' hyaline, infuseated at apex,
radial cell very short, its apex not reaching beyond the apex of the 3rd
cubital cell, stigma dark testaceous, nervures and tegula pale testaceous.

& Differs from the @ as follows : less conspicuously shining, front
and mesonotum minutely but sparsely punctured, pubescence grey,
longer and denser, abdomen often reddish black ; wings clear hyalino,
their apices not infuscated, stigma less dark.

Long. @ 5-5mm. & 7 mm,

Haprrar: Quetta.
1
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This species is nearest to A. lubricata (Nurse) described from Deesa,
but differs in the sculpturing, and in the grester part of the femora
being black, and not red. I have several specimens of the &, but only
one of the Q, and as it is much sialler than the other sex, it inay be
an unusually small specimen.

HoMO0GAMBRUS CREON, n. sp.

& Clypeus and front smooth and shining, mesonotum, scutellum,
and post soutellum sparsely punctured, median segment striate, the
striations longitudinal at base, oblique at the sides, almost semicircular
at apex in the gentre, abdomen minutely punctured ; front above the
base of antennw raised almost tuberculate, median segment roundly
truncate posteriorly, abdomen scarcely as long as thorax, Black; the
mandibles, legs, and apical abdominal segment red ; the apical margins

_of the abdominal segments very narrowly reddish ; pubescence silvery,
in some lights with a golden tinge, especially on the clypeus and front;
the bases of 1st and 2nd abdominal segments more or less pruinose ;
wings hyaline, nervures and tegulea pale testaceous.

Long, 6-7 mm.

- HaBITAT : Deesa, five specimens: Quetta, one specimen. The
latter has the whole abdomen red, but does not appear to differ in
other respects from the Deesa specimens, and I conclude it must be
the same species.

This genus has not previously been recorded from Indis, in fact only
a few species are known.

HoM0oGAMBRUS MENELAUS, n. sp.

Q@ Front minutely but not very regularly, vertex and thorax
more coarsely punctured, median segment finely retioulate, abdomen
minutely punctured ; head broader than the thorax, clypeus very
prominent and convex, its apical margin nearly transverse, with two
notches in the centre; the portion of the front above the base of
antennz raised, smooth and shining; eyes convergent towards the
vertex, but not meeting, their distance apart at vertex being about half
as much again as the distance of the anterior ocellus from the margin
of the eyes ; posterior ccelli flattened, but not obsolete ; antenne with
the scape as long as the 2nd and 3rd joints of the flagellum united, the
second being slightly the longer ; median segment with a semicircular
portion at base reticulate ; abdomen scarcely longer than thorax, apical
segment with a smooth and not very clearly defined pygidium.
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Black and shining ; the apical margins of the abdominal segments, the
tibim and tarsi, testaceous: a little short, golden, pubescence on the
clypeus and front ; wings hyaline, nervares and teguls pale testaceous.

Long. 4=5-5 mm,

Hasrrar : Peshin, Baluohistan, three specimens ; Doesa, one speui-
men. The latter, however, differs from the Peshin specimen in
having the whole of the legs red, and the apical margins of the abdo-~
minal segments not testaceous. The appendicular nervure is also
more clearly defined. But the sculpture does not appear to differ from
that of the other specimens, and I think that it is the same species.

No 9 of this genus has, I believe, been hitherto described, but,
although 1 have not obtained a & of this species, I have little doubt
that I have correctly placed it. It is too small to be the other sex of
H, creon above.

TACHYTRS DILWARA, D, sp.

@ Hoead and thorax extremely minutely and closely punctured, ab-
domen minutely aciculate ; clypeus convex, transverse anteriorly ; an
impressed line from between bases of antennz through anterior ocellus
to vertex ; median segment with a median longitudinal furrow. Black ;
the greater part of tho femora, and the whole of the tibis and tarsi red ;
pubescence on clypeus, front, and legs golden, on the thorax and base
of first abdominal segment greyish and somewhat sparse, except on the
median segment ; pile on abdomen silvery, a few stiff, black hairs on
apical abdominal segments, pygidium with stiff golden-red and black
hairs intermingled, appearing golden-red when viewed obliquely ;
wings flavo-hyaline, nervures pale testaceous, tegule red ; third cubital
eoll much narrowed, narrower than the second both above and below.

Long. 12-16 mm.

HasrraT : Mount Abu.

Nearest to T. modesta, from whioh it can be distinguished by the
hairs on the pygidial area being black and golden-red, not silvery.

TacHYTES SHIVA, n. sp,

Q Differs from T. dilwara above only in the median segment being
shorter and the whole of the legs being black, not red ; the legs are
covered with golden pile, and the spines are testaceous red, as in T.
dilwara.

Long. 16 mm.

HaBiTAoT. Deesa ; Mount Abu.
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LARRA NEZERA, n. sp.

Q@ Head shining, the clypeusand vertex minutely and closely punc-
tured, the extreme apex of the clypeus impunctate ; mesonotum, scutel-
lum, and postscutellum rather more deeply and less finely punctured
than the head, median segment finely transversely striate, with punc-
tures between the striz ; abdomen shining, the bases of the segments.
extremely minutely punctured, their apices impunctate ; apex of clypeus.
waved, scarcely emarginate ; front above the antennz with three sul-
cations, impunctate and very shining ; ocellus sitvated in a hollow, ano-
ther and slighter hollow where the posterier ocelli should be ; mesono-
tum with a slight impressed median longitudinal line at base ; median
segment roundly truncate posteriorly, with a trace of a longitudinal
carina ; pygidium with a foew scattered punctures, Black ; the greater
part of the mandibles, the intermediate and posterior femora and tibise
red ; all the spines of the legs more or less rufo-testaceous ; scarcely any
pubescence except on the thorax below, where it is short and greyish ;
wings fusco-hyaline, the hind wing at hase hyaline, nervures dark tes-.
taceous, tegule rufo-testaceous.

Long. 13-17 mm,

HaprtaT: Quetta.

Allied to L. erratica, but may be distinguished from it by having
the intermediate femora and tibize, and the posterior tibie, red and not
black.

PaLARUS INDICUS, B. 8p.

38 Clypeus with a fow shallow punctures, front, vertex, and prono~
tum impunctate, mesonotum and scutellum sparsely punctured, post-
scutellum impunctate, median segment with oblique, almost semicircolar,
striations, abdomen sparsely and shallowly punctured ; mandibles with
a wide incision on their outer margin, eyes at vertex about as far apart
as the length of the third joint of the antennw ; clypens small, very
convex, nearly semicircular, its apex rounded ; front with the portion
between the base of antennz and the ocelli much raised,almost tubercu-
late, with a median longitudinal impressed line ; anterior ocellus large
and round, situated in & deep hollow ; posterior ocelli elongate-oval,
with a fovea between them ; antennz with the scape short and stout,
the third joint the longest, fourth and fifth subequal ; pronotum moder~
ately wide, depressed in the centre ; median segment rounded in the
middle posteriorly, with a wide median depression, deepest posteriorly,
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the lateral angles slightly raised and very conspicuous ; abdomen long-

er than the head and thorax united, first ventral segment with two

conspicuous tubercles, third ventral segment very much produced be--
low, seventh ventral segment with two small tubercles, pygidium elon-

gate, with a deep median groove, its apex notched; a little short,

sparse, silvery pubescence on the front, cheeks, legs, and apical abdo--
minal segments. Head with the clypeus, anterior portion of front, ver-

tex, and occiput black ; antennz yellow at base, gradually becoming

red at apex ; thorax black, the pronotum yellow, tubercles and a spot

ubove them yellowish red, scutellum and postscutellum red ; abdomen

yellow, the first segment and the depressed portions of the remaining

segments, including the pygidium, light red ; the margins of all the
segments when extended very narrowly black ; legs red. Forewing
flavo-hyaline, its apical margin lighter, the portion about tho appen-

dicular cell infuscated ; hindwing lighter flavo-hyaline, its margin hya-

line ; nervuves testaceous, tegnle reddish yellow ; second cubital cell

very slightly stalked, third cubital cell reaching just beyond the apex

of the radial gell ; both recurrent nervures received into the second

cubital cell, the first just within its inner angle, the second one-third

the length of the cell on the cubital nervure from its outer angle.

Long. 16 mm. :

HariTaT :  Deesa; a single specimen.

PaLarus QUIESCENS, n. sp.

Q Clypeus with a few shallow punctures, front impunotate ; meso- -
notum minutely and closely punctured at the sides, sparsely and coarse-
ly in the centre, scutellum with a few scattered punctures; median
segment striate, the strie longitudinal at base, oblique at the sides, -
transverse at apex ; abdomen finely and closely, but somewhat irregu-
larly, punctured; the distance apart of the eyes at vertex is about the
length of the third joint of the antennse, which is the longest ; clypeus -
small, convex, its anterior margin rounded, from its posterior margin
to the anterior ogellus runs a conspicuous ridge ; anterior ocellus the
largest, the posterior ones oval ; pronotum narrow, and depressed be-
low the level of the mesonotum ; median segment below the level of the
postscutellum, its posterior lateral angles raised and onspicuous ; pygi-
dium long and narrow, impunctate, with its margins raised ; ventral
segments not produced below. Yellow ; the tips of the mandibles, two
irregular marks on the front between the base of antenn® and the
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vertex, the mesonotum, except a U-shaped marked, a spot-behind the
tegule, the base and median furrow of the median segment, the base
and apex of the abdominal segments, and small round lateral spots on
the latter, black ; antenna and the bases and apices of some of the ab-
dominal segments more or less red ; pygidium yellow at base, red at
apex ; a little silvery pile on the front ; wings hyaline, nervures tes-
taoceous, tegul® yellow ; the appendicular cell is not very clearly
marked, the third cubital cell reaches considerably beyond the radial
cell, the third oubital nervure being received near the apex of the
radial cell, which is broadly rounded ; the second cubital gell, which is
only very slightly stalked, receives both recurrent nervures, the first
well within its innerangle, and the second at a slightly greater distance
from its outer angle.

& Differs from the @ as follows : first ventral segment with two
small tubercles, second ventral segment much produced below, pygidium
shorter, much broader, tridentate at apex, the middle tooth slightly,
but not mach, longer than the lateral ones; the third cubital nervure
is received further from the apex of the radial cell and the first recurrent
nervure is interstitial, or nearly so, with the first transverse cubital
nervure,

Long. 8-10 mm,

HaBrTaT: Deesa ; five specimens. One Q has the yellow markings
much less developed than the others, and the greater part of the thorax,
especially below, is black,

PALARUS FABIUS, n. sp.

Q Allied to P. quiescens above, but differs as follows: smaller
and less robustly built comparatively, meeonotum impunotate, abdomen
more sparsely punctured, thorax with long silvery pubescence, no
U-shaped mark on mesonotum, and less yellow on the thorax gene-
rally; wings with the nervures paler testaceous, the first recurrent
nervure interstitial with the first trausverse cubital nervure ; all the
femora and sometimes the tarsi more or less red.

Q Smaller than the same sex of P, quiescens ; the front, except the
clypeus, black, thorax darker and without the U-shaped mark on the
mesonotum ; the black markings of the abdomen more developed,
pygidium with the central tooth much longer than the lateral ones, all
the femora more or less black.

Long, 6-8 mm,
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Habrrat:  Deosa.

The above three species are easily distinguished from P. orientalis,
the only species previously recorded from the Indian region, by the
much greater convergence of the eyes.

MiSCOPEUS QUBTTARNSIS, n. Sp.

Q Head, thorax, and abdomen very minutely and closely punctur-
ed, median segment finely obliquely striate ; clypeus slightly raised in
the centre, its apex almost transverse ; front with a median longitudinal
impressed line ; abdomen scarcely longer than thorsx. Black, with
bronzy reflections ; basal two abdominal segments dark red ; heed,
thorax, apical portions of abdominal segments, and legs with sparse,
short, silvery pile ; wings hyaline, their apices slightly infuscated.

& Similar, slightly smaller, abdomen longer in proportion, the
segments slightly constricted, front with golden pile.

Long. 5 mm.

HaBITAT : Quetta ; two specimens,

This species may be easily known from both M. rothneyi, and from
M. diffictlis desoribed below, by its being punctured.

M1s0oPHUS DIFFICILIS, n. 8p.

Q@ & Head, thorax, and abdomen smooth and shining; elypeus
much broader than long, rounded anteriorly ; front between base of
antenne and anterior ocellus with a longitudinal impresed line ;
median segment rounded posteriorly, with & trace of a median longi-
tudinal furrow, the segment microscopically striate at base, the strim
oblique at the sides, transverse in the centre, Black ; the scape of the
antennzw, the tibie, and tarsi red ; wings hyaline, forewing fuscescent
along the costal margin, nervures and tegule black.

Long. 3-4 mm.

Haprrat :  Peshin, Baluchistan ; six specimens.

This is, I believe, the smsllest species yet described.

GHASTROBERICUS ELECTUS, n. 8p,

Q? Head and thorax minutely aciculate, abdomen smooth ; clypous
much broader than long, emarginate anteriorly; median segment
rounded posteriorly ; pygidium with a few scattered punctures. Head
and thorax black ; the base of the mandibles, olypeus, the greater part
of the scape and sometimes the flagellum of the antenoz, the abdomen,
the greater part of the femora, and the whole of the tibis and tarsi,
red ; head, thorax, and abdomen covered with a short, silvery pile,
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which in some lights has a golden tinge; pygidium without pubescence
(possibly abraded) ; wings hyaline, nervures testaceous, tegulz red.

Long. 5-6 mm,

Haprrar: Deesa ; three specimens,

Of the four Indian species hitherto described, three, viz., G. rothneyi,
G. wroughtoni, and G. rufitarsis can be at once distingnished from
the present speoies by their much larger size ; G. binghami has the legs
more or Jess yellow ; G. waltlii from Egypt has the abdomen chiefly
black, and is much larger.

TRYPOXYLON MEDIATOR, n. s,

Q Head, thorax, and abdomen impunctate, median segment with
the basal half somewhat coarsely reticulate ; clypeus much produced an--
teriorly, its margin rounded, and reaching well below the lower mar-
gin of the eyes ; antenns close together at base, inserted some distance
above the posterior margin of clypeus ; the second joint of the flagellum
the longest, slightly longer than the apical joint ; emargination of the
eyes deep but narrow, distance of eyes apart at posterior margin of cly-
peus only half their distance apart at vertex ; a deep furrow from an-
terior ocellus to base of antennse, the portion of the front on either side
of it and just in front of anterior ocellus muck raised ; median furrow
of median segment not conspicuous, no lateral furrows ; first abdomi--
nal segmeht very long, slightly longer than second and third united,
the two latter subequal. Black; the mandibles, base of the tibie, cal-
caria, and the tarsi more or less rufo-testaceous ; pubescence silvery,
very thick on clypeus and front ; wings hyaline, nervures black, tegu-
le testaceous ; the radial cell conspicuously long,

& Similar, smaller, the antenna longer, their apical joint curved
and pointed ; the intermediate and posterior tarsi rufo-testaceous only
at the bases of the joints,

Long. 7-10 mm.

HABITAT : Quetta ; several males and one female. The latter I
found nesting in a hole in the trellis work of my verandah.

Of the Indian species the present is nearest to 7. cognatum, but may -
be distinguished by the median segment being reticulate and not
striate,

AMMOPHILA BOLANICA, n. &p.

@ Head, pronotum, mes8notum, and scutellum posteriorly some-

what sparsely punctured, scutellum posteriorly finely but obseurely
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striate, median segment finely and regularly rugose, abdomen smooth
and shining; eyes with their inner orbits nearly parallel, clypeus broader
than long, arched anteriorly ; posterior ocelli nearer to one another
than to the margin of eyes ; antenn® with the third joint the longest,
but not so long as the fourth and fifth united ; pronotum rather long,
mesonotum with a median longitudinal line at base ; median segment
gradually sloping for about two-thirds of its length, then parpendicular,
its posterior margin rounded ; petiole short, formed of the first seg-
ment only, second segment gradually widening to apex, about the same
length as the first, and rather longer than.the third abdominal segment.
Black ; the abdomen very shining; front, scape of the antennze, cheeks,
thorax, and femora covered with long but not very dense black pubes-
cence ; legs very spinose ; forewing subfuscous, hindwing rather lighter,
the first discoidal nervure is recsived nearly in the middle of the
second cubita] cell, ‘

Long. 16-17 mm.

HasITAT ;  Quetta ; four specimens.

I first saw this insect in the Bolan Passon my way to Quetta. It is
allied both to A. leta described from Chaman, South Afghanistan, and
to the Earopean spacies A. ebenina, which extends into Persia, but it
differs from both in being smaller and in the sculpture of the median
segment,

AMMOPHILA FUNEREA, D. 8p.

3 Clypeus almost impunctate, vertex of head sparsely panctured,
pronotum impunctate, mesonotum obliquely, scutellum and post
scutellum longitudinally, and median segment transversely striate ;
abdomen impunctate, the first two segments shining ; clypeus much
produced, its anterior margin transverse, a conspicuous median longi-
tudinal carina not reaching the anterior margin ; distance of eyes
apart at vertex about half as much again as at clypeus ; posterior
ocelli rather closer together than their distance from margin of eyes ;
antenns witn the second joint of the flagellum the longest, apical five
joints widest in the middle ; pronotum wide, not or scarcely notched ;
the striation of the median segment much coarser at the sides than
above ; petiole formed of the first abdominal segment only, second seg-
ment graduslly widened towards apex, where, however, it is much
parrower than the base of the third segment ; legs stout, tarsal claws

bidentate. Black ; antennz, abdomen, aud legs pruinose ; front with
2
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a very little whitish pile, chaeks and thorax in front and at the sides’
with a little greyish to fuscous pubescence ; wings hyaline.

Long. 23 mm. ‘

HagiraT :  Deesa ; a single specimen,

This species, having the tarsal claws bidentate, belongs to the sube
genus Parapsammophila, of which the only other Indian representative
Is A. erythrocephala. The latter species has, however, the wings
fuscous and the legs red.

SPHEX FRAOILIS, n. sp.

Q@ Hoad and thorax with thick but rather short white pubescence,
hiding the sculpiuring, except on the median sagment, whioh is finely
transversely striate ; clypeus broader than long, its anterior margin
rounded, with a very slight emargination in the centre ; inner margins
of eyes parallel, cheeks and occipnt moderately developed, mandibles
very long, simple at apex ; second joint of flagellum of antenna half
08 long again as the third ; pronotam rather long, mesonotum with an
impressed line at base, scutellum notched, but not postscutellum ;
median segment rather long, gradually sloping, rounded posteriorly,
without any longitudinal furrow ; petiole of abdomen rather shorter
than second and third segments united, remaining segmeunts forming an
elongated oval ; ventral plates of abdomen not pubescent or punctured ;
legs long, slender, the tarsi strongly spinose, claws bidentate. - Black ;
the mandibles in the gentre, tegule, second and following abdominal
sogments, upex of femora, tibie, and tarsi, rather light red ; the ab-
Jdominal segments have at apex bisinuate bands of lighter colour; many
of the spines of the logs are white ; wings hyaline, nervures testaceous ;
sezond oubital cell higher than long, rhomboidal, third much narrowed
above, sub-triangular ; the first recurrent nervure is interstitial with the
first transverse aubital nervure, the second recurrent nervure is receiv-
ed into the third cubital cell near the inner angle.

3 Smaller, clypeus mora produced, eyes very slightly divergent at
vertes, all the legs, and the second and basal half of the third abdominal
sogments black ; the second abdominal segment with thick white pubes~
cence. '

' Long. @ 17mm. & 13 mm,

HABHAT "Deesa ; Quetta.

Tbn specxee looks like a miniature S, nivosus, but it is less than half
“thie size, and differs in othor rospeets.
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SPHEX RETRACTUS, 0. 8P,

. & Head and thorax with rather thick but short pubescence, which
‘hides the sculpturing, abdomen pruinose ; clypeus longer than broad,
wvery convex, its anterior margin nearly transverse in the centre,
rounded at the sides; eyes slightly divergent towards vertex, .oceiput and
cheeks not much developed ; mandibles simple, rather long and slen-
der ; second joint of flagellum of antenns longer than third ; pronotum
short, not notched ; scntellum notched, but not postscutellum ; median
segment long, gradually sloping, narrowed and rounded at apex, without
a furrow, coarsely but obscurely transversely striate ; petiole rather
longer than the second segment, which is subequal to the third in length ;
ventral segments not pubescent or punctored : legs long, slender,
rather feebly spined, the claws bidentate, the iuner culcar of posterior
tibie pectinated. Black ; the apical margins of the abdominal seg-
ments sometimes very narrowly testaceous, the abdomen below red ;
pubescence and pile greyish white ; wings hyalino, their apical mar-
gins very slightly infuscated.

Long. 15-17 mm,

HABITAT : Quetta ; three specimens,

In Bingham's key this species would come next to S. nivosus, but it
is not very nearly gllied to that species. Of the European species it
appears to come nearest to S. argentulus (Fabr.), but it is much smaller,
the wings are not dark at base, and the pubescence is greyish white,
not black.

PsEN REYRACTUS, n. sp.

@ Clypeus and front with the sculpturing hidden by the pubes-
oence, vertex of head impunctate, mesonotum finely, sparsely, and shal-
lowly punctared, abdomen smooth and shining ; clypeus broader than
long, its anterior margin rounded, with a very slight incision in the
centre ; inner margin of eyes rounded, the width apart of ayes at ver-
tex being slightly greater than below ; antennz inserted about
the length of the third joint of the flagellum above the posterior margin
of the clypeus, strongly clavate, the second joint of the flagellum half as
long again as the third, front with a carina between the antenna ;
cheeks strongly developed ; pronotumn short, below the level of the me-
sonotum, the latter broader than long, rounded anteriorly ; median
segment with a triangular portion ut base depressed, the depressed por-
tion longitudinally striate, and produced into a somewhat narrow
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mediun furrow, the sides of the median segment rounded, obscurely
retionlate ; petiole shorter than thorax, remainder of abdomen as long
-as head, thorax, and petiole united ; pygidium punctured. Black ; the
-mandibles in the oentre, the second and third abdominal segments, and
sometimes the margins of the remaining segments, dark red ; tibise at
‘base and the whole of the tarsi more or less testaceous, calearia pale ;
clypeus and front dovered with short, silvery pubescence ; thorax,
femora below, and apical two or three segments of abdomen with longer,
sparse, greyish pubescence ; wings hyaline, the first recurrent nervare
is received into the second cubital cell before the middle, the second
‘recurrent nervure into the third cubital cell just beyond its innerangle.

Long. 12 mm.

HapiTAT : Mount Abu ; three specimens.

This specids belongs to Cameron’s Annulipes group. Of the Indiat
species it comes next to P. refiventris, but can easily be distinguished
from it by the petiole being shorter than the thorax, whereas in rufi-
ventris it is as long as head and thorax united.

StieMUs cucuLus, n. sp. (Dudgeon M. S.)

“ Q@ Differs from S. congruus (Walk.) in being less than half the
“ size, in the whole of the antsnnz being testaceous, clypeus subtrian-
¢ gular and slightly produced ; tubercles not white:

“ Long., 38-5 mm,

“ HabitaT : Holta, Kangra Valley.

“ This small insect nests in the holes bored in soft pine by a' minute
“ species of beetle. It stores its nest with aphid, and lives in colonies
“ of thirty or forty together. My specimens were procured from a table
‘“in my verandab, where I had many opportunities of watching theit
““habits. It is much smaller than the other two Indian spevies of the
“ genus.”

PassAva:cus DUDGEORI, n. sp.

? Head and mesonotum finely and closely punctured, median
segment finely reticulate, abdomen impunctate or nearly so ; elypeus
broader than long, subtriangular, its anterior margin rounded, labrum
ttiangular, mandibles blunt at apex ; eyes divergent towards the
vertex, their distance apart there being half as much again as at the
base of antonne ; front withou! tubercles, scape of antenns as long as
tho first four joints of the flagellum united, these laiter joints being
subequal, apical joint of flagellum the longest ; mesoplenrse with a
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single farrow3 median segment ronnded posteriorly, abdomen rather
longer than thorax, petiole very short. second segnient the longest,
second and third segments constricted at apex. Black ; the scape of the
antenns, tubercles, apex of all the femors, the greatet part of the tibim,
and all the tarsi more or less yellow ; the first two joints of the flagellum
testaceous ; wings hyaline and iridescent, nervures dark brown.
tegul® yellowish ; clypeus, front, and cheeks with short, stiff, silvery
pubescence.

Long., 5 mm. .

HagrraT : Kangra Valley, Punjab, 4,500ft ; two specimens sent me
by Mr. G. C. Dudgeon.

This speoies is easily distinguished from P. levipes by its smaller
size, and by the median segment being reticulate. It is near to P.
reticulatus (Cam.), but has no keels on the head.

D10DONTUS TENUIS, 1. Bp.

9 & Head with a few scattered punctures, mesonotum and abdo-
men smooth and shining, median segment finely rugose ; clypeus with
the anterior margin rounded, with a deep notch in the centre, eyes
slightly divergent towards the vertex, cheeks strongly developed ;
posterior ocelli further apart from one another than from the wargin
of eyes ; antenn short, stout, the third joint of the flagellum slightly
the longest, remainder subequal ; median segment narrowed and round-
ed posteriorly. Black ; the mandibles, except their tips, the scape of
the antenne, apex of the femora, and the whole of the tibi and tarsi
pale yollow ; the flagellum of the antenn red ; clypeus and front (&)
with short, thick, silvery pubescence ; wings hyaline and iridescent,
nervures black, tegulae pale testaceous. -

Long. 3—3-5 mm.

HabrTaT : Quetta ; Peshin ; five specimens.

Two species of this genus have been described from India by Mr.
Cameron, viz. D. geniculatus and D. striolatus. From the former the
present species may be distinguished by the tibizz and tarsi being
yollow ; from the latter by the antenna being red, not black. The
only European species with yellow mandibles; D. minutus (Fabr.) has
also the antennz black.

DiobONTUS SELECTUS, D. Sp.

@ Heud, thorax, and abdomen almost smooth, with 4 few seattered

punctures, median segment finely reticulate ; clypeus with three




14 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Voi. XV,

minute teeth anterforly ; eyes with their inner orbits parallel, cheeks
strongly developed, as broad as the eyes or nearly se; anterior ocellus
closer to the posterior ongs than the latter are to one another; median
segment laterally with a small tubercle. Black; the mandibles and
the tibiz and tarsi yellow, the tibie darker in the cenire; wings
‘hyaline, neryures and tegulw testaceous,

. & Similar ; olypeus and front with silvery pubescence, flagellum
of auntennz pale below, eyes divergent towards vertex.

Limg. 4-5mm, .

HABITAT :. Deesa ; Quetta ; Peshin ; six specimens.

This species i8 nearest to .. geniculatus, but may be separated from
it by the lateral tubercles on the median segment.

DiopoNTus RUSTICUS n. Sp.

6‘ Head rather closely and coarsely punctured, the pnnctures on
the front running into .strize, thorax sparsely punctured, median
segment - reticulate abdomen microscopically with minute ahd not
very close punctures; clypeus with the anterior margin rounded,
labrum notched ; eyes divergent towards the vertex, cheeks well
developed; antenne long, filiform, the apical joint the longest.
Black ; the tibie= and tarsi more or less pale testaceous, the latier
darker in the middle; front with thick silvery pubescence; wings
hyaline, nervures black, tegule pale testaceous,

Long, 5mm.

Hjerrat :  Quetta ; Poshin ; six specimeus.

The only Indian species hitherto described which bas black mnan-
dibles. .

Goav'rns INTRUDENS, n, sp, :

@ Impunctate, or nearly so, except the secutellum and medum
segment, which are somowhat sparsely and shallowly punctured ; eyes
convergent helow, their width apatt at vertex being about twice that
at base of antennwm, their facetting fine and regular; ocelli ‘very
smull, the distance apart of the posterior ones being greater than their
distance from the margin of eyes; clypeus broader than long, its
anterior margin produced and almost transverse; antenne long, filiform,
inserted not much zbove the posterior margin of alypeus, the second joint
of flagellum the longest, third and following joints gradually decreasing
in length to apex; cheeks well developed, their width being more
than half the width of the eyes; promotum narrow, mesosteinum
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sharply defined laterally, almost carinate; median segment gradually-
sloping towards apex, with a triangular sharply defined enclosed space,

the latter with outwardly divergent stri ; anterior tarsi with long-
spines ; abdomen longer than head and thorax united, first segment

not petiolate, but gradually widening towards apex, where it isas wide

as the base of the second segment ; second segment about as long as the .
first, with a deep transverse furrow at buse ventrally ; pygidium shaped

like an isosceles triangle, sparsely punctured. Dark red; the front,

vertex, and apical two or three joints of the antenne bluck ; scutellam,

postscutellum, and a broad apical band on second abdominal segment

yellow ; the enclosed space at the base of median segment, the femora

ahove, a median narrow band on second, and the base of the third abdo-

minal segments blackish ; slightly pruinose, with a little sparse silver pile.
on clypens and medisn segment ; wings sub-hyuline, with a dark fuscous

cioud covering the whole of the radial and the greater part of the second
and third cubital cells, stigma very light testaceous, nervures testaceous,

tegulz red ; the first recurrent nbrvure is received inte the second cubital

ooll near the middle, the second near its outer angle ; medial cell of
hindwing very long, nearly twice the length of anal oell.

& Similar, the antenns longer, anterior tibim and tarsi yellow.

. Long. 8 mm, . | : \

Haprratr: Mount Abu ; five specimens,

Having the eyes convergent below, this species would come into
Bingham’s key under “ A,” but it is not very near any of the other
species in that section. Swvperficially it somewhat resembles G. capi-
tatus (Nurse), but the yellow markings are fewer, und the eyes are
much more strongly convergent below. The very small ocelli serve
to distinguish it at once from G. capitatus, in which species the ocelli
are quite three times as large as in the present species.

GORYTES IMPUDENS, n. Sp.

& Smooth and impunctate, covered with some sparse, white
pubesvence-; eyes with their inner margins parallel, the facetting fine
and regular ; ocelli large, the posterior ones distant from the margin
of eyes about half as much as their width apart ; clypeus very short
and broad, its interior margin slightly arched ; antennse long, inserted
closa abgve the posterior margin of clypeus, apical joint the longest,
carved and pointed, the threo joints preceding it somewhat thickened ;
chegks‘modm_‘atply developed ; median segment with a .well-deﬁned';
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triangular enclosed space, produced at apex into a longitudinal farrow, -
the endlosed space reticulate, sides of the segment well rounded ; first

abdominal segment not petiolate, about as long as second, the latter

has no transverse ventral furrow ; pygidium small, with a few punc-

tures. Head black, the clypeus and front to just above the base of

antenne and the scape pale yellow ; mandibles and flagellum of -
antennz more or less red ; thorax red, the enclosed space of median

segment and its furrow black ; ahdomen black, first segment with.
two oval sublateral apical spots, second with an apical band much nar-

rowed in the middle, and fifth segment pale yellowish white, ventrally

entirely black ; legs black, the anterior and intermediate femora red

below, and the anterior tarsi reddish ; a yellow or yellowish white line

on all the tibiee above ; wings subhyaline, first cubital nervure re-

ceived into second cubital cell just before its middle ; median cell of
hindwing about twice as long as anal cell.

Long. 6 mm,

HasrTAT : Mount Abu ; a single specimen.

Nearest to G. pictus, but may easily be distinguished from it by
the absence of the fuscous patch in the forewing.

CRABRO BALUCHA, . Sp.

Q Hoad finely and closely, thorax less finely, abdomen extremely,
minutely and closely puncturéd ; eyes widely divergent towards vertex,
their distance’ apart there being at least four times that near base of
antenng ; facetting of eyes not regular, being coarser towards their inner
margin below ; mandibles withont a notch on their outer margin, bident-
ate at apex ; clypeus much broader than long, sonvex in the centre, with
a conspicuous longitndiral carina, its anterior margin bi-emarginate ;
flagellum of antennz with all the joints subequal, first and second nar-
rowed at base ; cheeks nearly as broad as eyes ; posterior ocelli about
as far apart as their distance from inner margin of eyes; pronotum
comparatively broad, notched in the centre, raised above ‘the
lovel of anterior margin of mesonotum ; median segment small,
somewhat narrowed posteriorly, rather steeply sloped, rugose at the
sides and apex, with no enclosed space at base, but with a narrow
median longitudinal furrow, which becomes slightly broader at apex ;
abdomen with the first segment not petiolate, but narrowed at base,
hecoming gradually wider towards apex, about equal in length to the
second and third segmants uniled ; pygidium long, narrow, pointed, bare,
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with a fow scattered punctures. Black ; the abdomen shining ; the
mandibles, except their tips, the scape and the first one or two joints
of the flagellum of antennze, the pronotum, tubercles, soutellum, post-
scutellum, a spot on the coxsm belew (frequently obsolete), all the
femora, tibiz:, and tarsi, broad bands on.the seeond, fourth, and fifth
abdominal segments, and sometimes also on the third segment bright
Jyellow ; the tarsi at apex more or less inclining to ferruginous ; cly-
peus with.short, thick, silvery pubescence, remainder of head, thorax,
and apical abdominal segments with short, sparss, greyish pile ; wings
subhyaline, nervures and tegul® testaceous, cubital nervure received
into the radial cell just before its middle.

& Similar ; antenn® 12-jointed as in the @, but with joints 2-6 of
the flagellum very much thickened, being about three times as wide as
the scape ; anterior tarsi slightly thickened, whitish ; scutellum and
postscutellum black, not yellow ; abdamen with yellow bands on second
to sixth segments, apical abdominal segment when extended smooth,
emarginate at base, with stiff greyish hairs at apex.

Long. 6-8 mm,

Hasrrar :  Quetta ; common.

This species belongs to the Thyreopus group, and having no enclosed
space at base of median segment, it is not very near to any of the In-
dian species. It makes its nest in hollow reed-stems, and stores
common house flies for its progeny. I saw a @ go into a reed-stem,
which I then cut off, and bred several specimens of both sexes from it.

CRABRO PROSOPIFORMIS, I, Sp.

Q Smooth and shining, with a few scattered punctures on the
head and mesonotum ; eyes at vertex more than twice their width apart
near base of antenns ; fageiting of eyes coarser near inner margin
below than elsewhere ; mandibles not notched below, their apices
simple ; clypeus with the anterior margin produced and rounded in
the middle; antennz with the joints of flagellum subequal, not
thickened ; posterior ocelli much further apart from one another than
from inner margin of eyes ; cheeks strongly developed, nearly as wide
as eyes ; pronotum narrow, notched, below the level of mesonotum ;
median segment with a narrow triangular space at base depressed and
longitudinally striate, its apex produced into a median furrow, into
which two lateral furrows join ; abdomen slightly longer than thorax, not

petiolate, the first segment only slightly longer than the second ; pygi-
3
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dium shaped like an isosceles triangle. Black ; the mandibles, except
their tips, scape of antenns, pronotum, tubercles, scutellum usually,
apex of anterior and intermediate femora, and the whole of the tibise and
tarsi yellow ; flagellum of antennz below ferruginous, pygidium red ;
clypeus with rather long silvery pubescence, remainder of head, thorax,
and abdomen with a little sparse, greyish pile ; wings hyaline, stigma
dark, nearly black ; nervures dark testaceous, tegule light testaceous ;
the cubital nervure is received into the radial cell before the centre.

38 Similar, smaller, the apical segment more blunt at apex,

Long. 4—4'5 mm,

HaBITAT :  Quetta ; Peshin ; fairly common,

This species belongs to the Lindenius group. In Bingham’s key it
would come next to C. nanus, from which it differs in sculpturing, It
bears a strong resemblance, superficially, to a Prosopis.

CRABRO ELONGATUS, n. 8p. (Dudgeon MS).

“ @ Head, thorax, and abdomen smooth, the former opaque, the
‘¢ latter shining ; an impressed line from base of antennz to anterior
“ ocellus ; median segment convex, narrowed posteriorly, with some
‘ Jongitudinal striee at base, and a median longitudinal furrow;
“ abdomen petiolate, first segment as long as the rest of the abdomen,
“ very narrow, with the apex rather abruptly nodose ; posterior tibise
“ dilated ; clypeus with silvery pile, cheeks obscurely pilose. Black;
‘¢ the scape of antennse, anterior and iatermediate tarsi, anterior tibie,
¢ apex of the anterior femora, and a spot on each side of the pronotum
¢ pale yellow,

“ Long. 8-9 mm.

“ Hapitar: Holta, Kangra Valley, 4,500ft.

¢ Nearest to C. petiolatus (Nurse), but larger, the petiole narrower
¢ and the yellow markings as mentioned. ”
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THE MOTHS OF INDIA.

SUPPLEMENTARY PAPER TO THE VOLUMES IN
“THE FAUNA OF BRITISH INDIA.”

SERIES II. PART IX,
By Sie G. F. HAMP8ON, BART,, Fzs5,, F.ES.
(Continued fram page 659 of Vol. XIV.)
Moths of India—5a,

SCHENOBIANE,
Genus GONIOPALPIA, novV,

Proboscis absent ; palpi with the 2nd joint porrect and extending about
twice the length of head, the 3rd upturned and dilated at extremity ;
maxillary palpi filiform; antenns
laminate ; tibi with the spurs long,
Forewing with vein 3 from before
angle of cell ; 4°5 from angle ; 6 from
below upper angle; 7 from angle,
straight ; 8:9°10 stalked ; 11 free ; the

Goniopalpia delicatalis & % termen somewhat excised from apex
to middle, Hindwing with veins 3 and 5 from close to angle of cell ;6°7 from
upper angle, 7 anastomosing with 8 ; the termen strongly excised from apex
to middle and again towards tornus,

4240a, GONIOPALPIA DELICATALIS, 1, 8p.

&. White; palpi with the 1st and 2nd joints black at sides and the 3rd
joint near extremity ; fore tibie blackish above, the tarsal joints ringed with
black, Forewing with the base of costal area tinged with fulvous ; traces of a
curved antemedial line ; a slight fuscous discoidal lunule ; the veins beyond
the cell streaked with fulvous yellow and the interspaces suffused with
fuscous ; a subterminal white line from costa to vein 2, incurved at lower
extremity, slightly edged by black on inner side and strongly on outer side
and with some fulvous yellow suffusion beyond it ; the termen yellow with
fine black line on its inner side ; cilia white with fine blackish line through
them and the tips blackish, Hindwing with the terminal half slightly tinged
with fulvous yellow,

Habitat.—Khésis, Ezp, 14 mill. Type—In Coll. Rothschild,

4254a, PATISSA FULVIDORSALIS, n. 8p.

&. Palpi not extending beyond the frons ; silvery white ; legs tinged with
golden fulvous on inner side ; abdomen dorsally fulvous yellow except the
18t two and terminal segments.

Habitat,—8ikhim, 1800’ (Dudgeon). Ezp. 36 mill. Type—In B. M,




20 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XV.

4269a. SCHENOBIUS ATURIVENA, 1, 8p,

&. White; palpi at sides and stripes on shoulders and legs orange, Fore-
wing with the costa and interspaces streaked with orange; a subterminal
orange line ; a terminal series of orange red points ; cilia orange,

Habitat,—Khisis, Ezp. 22 mill. Type—In B. M,

ANERASTIANZE,
. Genus STATINA.

Statina, Rag. N. Am, Phye. and Gall,, p. 19 (1887).

Type—S. roseotinctella, Rag.

Range— N, and S, America ; Kashmir ; New Guinea,

Proboscis aborted, minute ; palpi downcurved, extending about four times
length of head; frons with tuft of hair ; antennsme of male ciliated, Forewing
with vein 2 frons towards angle of cell ; 3 and 5 on a long stalk. 4 absent ;
6 from below upper angle; 8'9'10 stalked ; 11 from angle. Hindwing with
vein 2 from close to angle of cell; 3'4 absent; 6°7 from upper angle, 8
snastomosing strongly with 7,

4275a, STATINA CASHMIRALIS, 1, §p,

Q. Head and thorax whitish, strongly tinged with red ; abdomen dorsally
ochreous, Forewing ochreous-white, suffused with rufous; the median
nervure and base of veins 3'5, streaked with white, Hindwing semihyaline
ochreous-white.

Habitat.—Kashmir, Dras (Lieech). Ezp, 22 mill. Type—In B, M,

43025, SALURIA MINUTELLA, n. sp,

3. Antenn® with short branches extending to near apex.

Head ard thorax fuscous-grey ; abdomen white, dorsally ochreouns towards
base. Forewing fuscous-grey ; the costal area broadly whitish, extending to
median nervure and vein 5 in and beyond end of cell ; traces of an antemedial
line and discal point. Hindwing white, slightly tinged with fuscous,

Habitat.—Deesa (Nurse) ; Ceylon (Pole.) Ezp.14 mill, Type—In B, M,

4314a. POLYOCHA TRICOLORALIS, D, n.

” variegatella, Hmpsn,, Journ,, Bom. Nat. Hist. Soc,, XII.
p. 310, nec Rag. :

Habitat.—Sikhim,

4314a. POLYOCHA VARIEGATELLA, Rag. Nouv. Gen, p. 39 ; id., Rom, Mem,,
VIII,, pl. 36, £. 16.

Q. Head and thorax deep flesh-pink ; pectus and legs paler, the fore tibis
and tarsi streaked with white above ; abdomen ochreous-white, Forewing
with narrow white costal fascia, ending in a point, just before apex ; the rest
of wing deep flesh=pink, suffused with brown down to median nervure and vein
3; the veins with slight pale streaks. Hindwing semihyaline yellowish-white ,
tinged with fuscous towards costa,

Habitat.—Kangra Valley. Ezp. 34 mill.

43152, POLYOCHA PULVEREALIS, n, sp.

. Anteuns with long uniseriate branches ; forewing with veins 4'5 and
10 from cell ; hindwing with veins 3°4'5 stalked.
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Head, thorax and abdomen pale grey-brown, mixed with black. Forewing
pale gr:y-brown, irrorated with black, thickly on costal half, a diffused black
discoidal spot; a terminal series of points, Hindwing pale, tinged with
brownish, especially towards costa ; a fine terminal line.

Habitat.—Khésis. Ezp. 30 mill, Type—In B, M,

23155, POLYOCHA ORNATELLA, 1. 8p,

3. Antenne of male with long uniseriate branchesx ; forewing with veins
4'5, approximated for some distance; 10 from cell ; hindwing with vein
3 from ocell.

Head and thorax pale yellowish-brown ; abdomen ochreous, Forewing
with the costal area crimson, suffused with purplish-fuscous; a white sub-
costal stripe ending on costa at apex ; the inner area yellow with antemedial
aud medial crimson bands and a broad terminal band slightly tinged with
grey ; cilia ochreous with two crimson lines throughthem, dark at apex. Hind
wing fuscous ; cilia yellow with a dark line through their bases towards apex,

Hubitat,—Kangra Valley, 4500’ (Dudgeon). Ezp, 26 mill, Type—In B. M,

PavcITINE,

3320z, HOM®0SOMA NIMBELLA, Zell Isis, 1839, p, 178,

. Sacicola, Vaughan Month, Mag., VII.,, p. 132 (1870),

» Caniusella, Rag. Rom, Mem,, VIIL, p, 248, pl. 33, £, 16
(1901).

Head and thorax white, irrorated with brown ; abdomen white, obscurely
banded with fuscous, Forewing whitish, tinged with brown and thickly irro-
rated with fuscous ; the area from costa to median nervure whiter to the
postmedial line; an indistinct dark subbasal spot on median nervure; a
curved medial series of three spots on the veins; the two discoidal points
large ; a rather indistinot oblique postmedial line, Hindwing semilyaline
white ; the veins, a fine terminal line and a line at base of cilia brownish,

Habitat.—Europe ; Oanaries ; W, Asia ; Kashmir, Dras. Ezp, 12-24 mill,

4324, HOM®0SOMA NIGRIMEDIALIS, n, 8p,

- &. Pale reddish-brown ; forewing with some black irroration on costal
area ; a prominent black streak on median nervure and bases of veins 2:3'4 ;
a black streak on vein 1, most prominent on medial area ; slight black streaks
on veins of terminal area ; the lines pale, the 1st line medial, sinuous, the
2nd obligue and slightly bent inward below costa ; a terminal series of black
strie, Hindwing semihyaline white; the veins and costal area fuscous;a
fuscous terminal line and line through the cilia,

Habitat—Kh4sis, Ezxp, 22 mill. Type—In Coll, Rothschild,

4325¢, ECCOPIDIA OINISTIS, n, 8p,

Q. Head, thorax and abdomen grey, irrorated with fuscous; the anal
tuft fulvous, Forewing grey, irrorated with fuscous ; an indistinct curved
medial line interrupted at median nervure ; two discoidal points; the ter-
minal area suffused with purple-red, forming a diffused darker band, Hind-
wing semihyaline, tinged with brown,

Habitat,—Ceylon, Kandy (Yole), Ezp, 16 mill, Type—In B, M,



22 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XV,

4325f. PsOROSA PROLEUCALIS, W, 8p,

&. Head and thorax ochreous ; antenn® fuscous, the tuft of scales in sinus
black ; abdomen ochreous, dorsally tinged with fuscous., Forewing ochreous ;
the costal area broadly white to the 2nd line and slightly irrorated with red ;
the basal area suffused with fuscous to the antemedial line exocept on costal
area and base of inner margin ; the antemedial line represented by a red spot
on subcostal nervure and black spots on white patches on median nervure and
vein 1; the discoidal black points prominent, the lower large ; the subter-
minal line white, rather punctiform, oblique from costa to vein 6, excurved
at middle and slightly angled inwards on vein 1 ; defined on each side by an
oblique black streak from apex, then by short black streak on the veins;
gsome white on termen and a prominent series of black points ; cilia brown
with two white 1'nes through them, Hindwing pale ochreous, the veins and
oostal area tinged with brown ; a fine terminal line and line at base of cilia.

Habitat,—Simla (Nurse). Ezxp, 22 mill, Type—In B, M,

43259, PSOROSA BIPILIFERALIS, n, 8p,

&. Antenn® with slight sinus at base of shaft with scale teeth in it.

Head and thorax white; antenn® brownish ; tarsi banded with black;
abdomen whitish, dorsally banded with black, Forewing pale brownish-
ochreous, the costal half white, irrorated with brown, the costal edge blackish ;
an antemedial diffused black patch on vein 1; an indistinct medial line ;
discoidal points prominent, black, the lower largest ; postmedial line whitish, de-
fined by diffused black on each side ; a terminal black patch with white patch
on it, broad at costa, narrowing to a point at vein 1. Hindwing semihyaline
white, tinged with fusoous towards termen ; a fine dark line at base of cilia.

Habitat.—Sikhim, 2000’ (Pilcher). Ezp, 16 mill, Type—In B. M.

4327a. HETEROGRAPHIS HELLENICA, Stgr. Hor. Ent, Ross, 1870, p. 209,
pl. IL, £, 18,

Head, thorax and abdomen white, tinged with ochreous above, Forewing
bright yellow ; the costa white, broad, rather diffused ; oblique purplish-pink
sub-basal and medial bands from subcostal nervure to inner margin; a
postmedial band, with irregularly sinuous edges, bent outwards to costa,
where it joins the terminal band which runs round the apex. Hindwing
pale ochreous, the cilia white except at base,

Habitat—Greece ; Syria ; Deesa, Eezp, 16 mill,

4328a, HETEROGRAPHIS DESERTICOLA, Stgr, Stett. Ent, Zeit., 1870, p, 201 ;
Rag. Rom, Mem,, VIII,p. 148, pl. XXVIII,, £, 17,

Head, thorax and abdomen white, tinged with pale yellow-brown above ;
the 3rd joint of palpi and frontal tuft blackish in the Indian, yellowish in the
European, specimmens, Forewing pale yellow-brown, with white costal fascia,
narrowing to apex ; slight traces of discoidal points ; the termen blackish,
Hindwing hyaline white, the veins, terminal area and base of cilia tinged with
brown,

Habitat,—Armenia, Sarepta ; Transcaucasia, Askabad ; Punjab, Ferozpur,
Ezp, 14-20 Mill,
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43285, HETEROGRAPHIS NIVEICOSTELLA, Rag. Rom, Mem,, VIIL, p. 149,
pl. XXXIX, £ 7,

Q. Pale reddish-brown, Forewing slightly irrorated with darker scales ;
a white costal fascia, irrorated with brown and narrowing to apex ; traces of
discoidal points, Hindwing semibyaline white, the terminal half and base of
cilia tinged with brown,

Habitat,—Transcaucasia, Askabad ; Deesa. FExrp, 18 mill,

4329a. HETEROGRAPHIS MICROSTICTELLA, D, 8D,

&. Maxillary palpi flattened against the frons,

Ochreous-white, tinged with pale rufous ; abdomen white, Forewing with
white costal fascia irrorated with ochreous and narrowing to apex; traces
of a sinuous white antemedial line, with a fuscous point on its outer side on
vein 1; the discoidal points very obscure and pale rufous; an obscure
gsinuous whitish subterminal line, with slight dark shade on inner side,
Hindwing semihyaline white, tinged with fuscous towards termen,

Habitat,—Deesa (Nurse). Ezp. 20 mill, Type—In B. M,

43295, HETEROGRAPHIS FULVIMARGINELLA, D, 8p,

Q. Head, thorax and abdomen whitish, marked with patches of fulvous
and black scales above, Forewing whitish, thickly suffused with fulvous and
black scales, leaving a white costal fascia slightly irrorated with black and
narrowing to apex; an oblique dentate whitish antemedial line ; the sub-
terminal line whitish, angled inwards in discal fold and with fulvous band on
outer side ; cilia whitish. Hindwing semihyaline white, the veins and ter-
men tinged with brown,

Habitat.—Deesa (Nurse), Ezp. 24 mill, Type—In B, M,

4331a, HETEROGRAPHIS OBSCURALIS, n, Sp.

Head, thorax and abdomen brownish-grey, mixed with pale grey. Forewing
pale grey and grey-brown ; an indistinct pale almost medial line defined by
grey, excurved from below costa to submedian fold where it is slightly angled
inwards ; two obscure dark discoidal points ; a pale subterminal line, defined
on each side by grey, slightly angled inwards at vein 6, then excurved to
submedian fold, where it is again angled inwards ; an obscure terminal series
of dark points, Hindwing pale brownish-grey ; cilia white at tips,

Habitat—~Ceylon, Hambantota, Matale (Pole), Ezp, 16 mill, Type—In
B. M,

4332a. HETEROGRAPHIS CRATICULELLA, Rag. Ann, 8oc, Ent. Fr,, 1887,
p. 251,

Antenn® of male with slight sinus at base of shaft with scale teeth in it.

Q. Head and thorax ochreous-brown, mixed with white ; abdomen white
dorsally, tinged with ochreous. Forewing ochreous-brown ; a broad white
fascia just below costa from base to near the postmedial line ; an oblique
white antemedial band diffused on outer side ; a wedge-shaped white fascia
on median nervure from beyond the antemedial band, enclosing a short brown
sireak at lower angle of cell and expanding towards the oblique posimedial
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line which expands on costa ; a white fascia on vein 1 between the ante- and
postmedial lines ; an oblique white subterminal band not reaching costa
towards which it expands, somewhat diffused on inner side ; all the white
markings with some dark-brown scales on their edges. Hindwing semihyaline
ochreous ; a fine terminal line ; cilia white with a fine line at base,

Habitat,—C. Asia, Marghilan ; Kashmir (Dras), Ezp, 24 mill,

43415, EUZOPHERODES IRRORALIS, n, 8p.

Head and thorax pale brownish-ochreous; abdomen ochreous-white,
Forewing pale brownish-ochreous, irrorated with black and with black
points on middle of median nervure and vein 1, at upper angle of cell and
postmedial points just below costa, in discal fold and on vein 1 and 3
terminal series, Hindwing ochreous-white,

Habitat—Ceylon, Hambantota, Pattalam (Pole). Ezp. 10 mill, Type—
In B. M,

4341¢c. EUZOPHERODES EPHESTIALIS, n, sp,

Q. Forewing with veins 35 from angle of cell ; 8' 910 stalked,

Head and thorax greyish-brown, mixed with black ; abdomen pale brown,
Forewing grey-brown, irrorated with black ; the costal area black, irrorated
with grey ; a black streak on base of inner margin ; a diffnsed black streak on
vein 1 from before middle to the diffused medial black band ; discoidal
.points large, almost conjoined ; postmedial line stroug, erect and angled
outwards at middle; an indistinct dentate subterminal line ; a terminal
series of black points, Hindwing pale brown, with rather darker terminal
line and line at base of cilia,

Habitat —Sikhim, 7000’ (Pilcher), Ezp, 22 mill, Type—In B, M,

4343b, EUZOPHERA ALBICOSTALIS, n, 8p,

&. Head, thorax and abdomen fuscous-brown, the head and thorax
suffused with black, Forewing pale brown, thickly irrorated with fascous ;
the costal area white, tapering to a8 point before apex; a whitish discoidal
point and an indistinct series of dark points on termen, Hindwing pale
brown, tinged with fuscous towards costa ; a fine dark terminal line and line
at base of cilia,

Habitat.—~Kashmir, Scind Valley (I.eech). Ezp, 26 mill, Type—In B, M,

4343¢c, EUZOPHERA CEDRELLA, N, 8p, )

Forewing with veins 4’5 and 10 from cell ; hindwing with veics 3'5 from cell,

Fuoscous-brown, irrorated with grey and with a slight olive tinge,
Forewing with rather narrow antemedial white band,dentate on outer side
below costa and in submedian fold and bent outwards to inner margin ; &
black discoidal lunule ; a more or less prominent minutcly dentate white
postmedial line, bent inwards below costa aud outwards between veins 5-and
2; a terminal series of black points. Hindwing uniform golden-brown ; the
cilia paler, with a brown line near base,

The larva destroys the cones of the Deodar Cedar,

Hubitat—Simla (Pilcher); Panjab, Jaunsar, Ezp, 22 mill,
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' Genus MESCINIA,
MrsciNiA, Rag. Rom, Mem,, VIIL, p, 83 (1901).
Type—M, commatella, Zell,, from Colombia,
Proboscis well developed ; palpi upturned, the 2nd joint reaching above
vertex of head, the 3rd long ; antenne ciliated. Forewing with veins 2'3 stalked,
4'5 from angle; 6 from upper angle ; 8

é and 10 stalked ; 9 absent; 11 from cell,
Hindwing with vein 2 from before angle
@ of cell ; 3'5 stalked ; 4 absent ; 7 becom-

ing coincident with 8.
Mescinia micans & 3.
4346, MESCINIA MICANS,

4346a. MESCINIA OLIVESCALIS, 1, 8p,
Q. Very pale olive-brown ; palpi blackish towards tips ; abdomen dorsally

suffased with fuscous, Forewing irrorated with fuscous; an obscure dark
discoidal spot, Hindwing hyaline, the veins and a terminal line brown.

Habitat,—Ceylon, Kandy, Ezp. 12 mill, Type—In B, M.

Sect, II. Maxillary palpi of male, minute, triangularly scaled ; frons withe
out tuft, ’

4348a. SANDRABATIS PHEELLA, N. 8D,

&. Head, thorax and abdomen deep fuscous-brown ; palpi in front and
anal tuft ochreous. Forewing deep fuscous-brown ; a black spot on vein 1
on traces of the antemedial line ; the two discoidal black points prominent ;
the postmedial line very indistinct, angled inwards below costa, outwards on
vein 5 ; traces of a dentate subterminal line ; a terminal series of black
points. Hindwing of pale-brown with dark terminal line and line through
the cilia which are yellowish.

Habitat,—Sikhim, 1800’ (Dudgeon). Eurp. 28 mill. Type—In B. M.

Genus DBLABIOIDES, nov,

Palpi upturned to above vertex of head with a hollow containing the
brush-like maxillary palpi ; antenne of male with the basal joint dilated ;
the shaft laminate with a large sinus and tuft at base. Forewing long and
narrow; veins 4'5 from a point ; 8'9'10 stalked, Hindwing with the cell
about one-fourth of wing ; vein 2 from angle; 3 approximated for some
distance to 4'5 which are stalked ; 7 anastomosing strongly with 8,

43485, BLABIOIDES S8TRIGERELLA, N, 8p.

&. Head and thorax bright rufous, alightly streaked with black ; maxil-
lary palpi ochreous ; abdomen ochreous, Forewing bright rufous, the veins

streaked with blackish ; a whitish
streak above median nervure ; a
pale curved subcostal sireak from
before middle to apex; a pale
ﬂ streak from inner margin near base,
oblique to vein 1 along which it
Blabioides strigerella & } runs to the subterminal line which
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is oblique, angled inwards below apex and pale; a fine dark terminal line,
Hindwing pale brownish, with fine dark terminal and cilial lines.
Habitat,~Ceglon, Nawalapittya., Ezp. 20 mill, Z'ype—In B, M.
Genus PTYoMAXIA, nov.

Type—P, trigoniphora, Hmpsn,

Range—Ceylon,

Palpi upturned, reaching just above vertex of head, the third joint well
developed ; maxillary palpi small, dilated with scales, flattened against tne
frons ; antenn® of male laminate
with large sinus and tuft at base,
Forewing with costal fold ; veins
3'4'5 from angle of cell ; 8910
stalked. Hindwing with the cell
about one-third of wing ; vein 2
from angle; 3'4'5 stalked ; 67

Piyomaxia trigonifera & 3 stalked ; 7 anastomosing with 8,
4349a, PTYOMAXIA TRIGONIFERA, N, Sp.

&. Pale yellowish-brown ; antenne with the tuft red-brown, Forewing
with oblique diffused medial whitich line with large dark red-brown patch
beyond it, its base on costa extending almost to apex, its apex on vein 1,
Hindwing suffused with fuscous, the cilia pale,

Habitat.—Ceylon, Puttalam (J. Pole). Ezp. 16 mill, Type—In B. M,

435la, NEPHOPTERYX HYPOCAUTELUA, D, 8D,

&. Maxillary palpi flattened against the frons ; antenns without sinus and
tuft ; forewing with the cell on underside clothed with ferruginous red scales,

Head, thorax and abdomen clothed with white and grey-brown scales,
Forewing irrorated brown and white ; a brownish-ochreous band just before
middle with two tufts of vinous red scales on its inner side below the cell,
with a fine white line on theirinner side, a purplish spot on costa on outer edge
of band ; traces of the discoidal points and of a sinuous subterminal line,
Hindwing semihyaline white, the terminal half tinged with brown,

Habitat,—Deesa (Nurse). Ezp, 14 mill, Type—In B, M,

4359a, NEPHOPTERYX RIVULELLA, Rag. Nov, Gen., p. 18; id., Rom, Mem,,
VIL, p. 294, pl. XLL,, £, 14,

Head white ; thorax purplish-brown, mixed with white ; abdomen brown
with segmental white lines, Forewing cupreous-browr with a purplish
gloss ; some ochreous at base of inner margin ; the 1st line almost medial,
fine sinuous and placed on a broad somewhat diffused white band ; the post-
medial line very indistinct, white, sinuous, Hindwing semihyaline white, the
costa and termen brown ; a brown line through the cilia,

Habitat,—W, Africa, Accra ; Deesa ; Ceylon ; Penang, Ezp. 16 mill,

43595, NEPHOPTERYX FUMOSELLA, Rag, Ann. Soc, Ent. Fr., 1887, p. 229 ;
id., Rom, Mem., VII,, p. 246, pl. IX, f, 4,




THE MOTHS OF INDIA, 27

Antenn® of male with slight sinus at base of shaft with scaly teeth in it,
Head and thorax ochreous, strongly irrorated with fuscous-brown ; abdomen
ochreous, tinged with fuscous. Forewing ochreous-grey, strongly irrorated
with fuscous-brown ; the antimedial line indistinct, whitish, oblique from
costa to median nervure, interrupted below cell and angled inwards on vein
1; two dark discoidal points ; the subterminal line indistinct, whitish,
inwardly oblique from costa to vein 5, minutely dentate on veins 5 to 2 and
angled inwards in submedian fold ; a terminal series of dark points. Hindwing
semihyaline, tinged with pale-brown ; a darker terminal line and fine line at
base of cilia,

Habitat—C. Asia, Samarkand ; Kashmir, Goorais Valley, Exp. 30 mill.

4359, NEPHOPTERYX MYRMIDONELLA, Rag. Rom, Mem., VIII, p, 103, pl.
XLIV,f. 7.

Antenns of male with a slight sinus at base of shaft with tuft of black
scales in it, maxillary palpi flattened against the frons.

Head, thorax and abdomen grey-brown and white, the head and thorax irror~
ated with some black scales. Forewing grey-brown, with fine white streaks
defining the subcostal and median nervures, the discal fold in cell and the
veins beyond the medial line which have dark streaks on them ; some black
irroration, especially on basal half of inner area; a slightly sinuous medial
yellow line defined by rough black scales, forming a large tuft on inner side
below the cell; a black point at lower angle of cell, Hindwing, semihyaline
white, with fine brownish terminal line, diffused inwards in {emale.

Habitat,—W. Africa, Old Calabar, Nigeria Borga, E. Africa, Teita
(Jackson) ; Deesa (Nurse) ; Ceylon, Puttalam (Pole), Ezp, & 14, @ 16 mill,

4408. PHYCITA HYEMALIS transfer to NEPHOPTERYX sect, Palibothra
4360z and re-name the species with uniseriate branches to antenns PrYCITA
MONOPECTEN, n.n, ; the former occurs in Formosa, Simla, Sikhim, Ceylon and
Sierra Leone, the latter in Ceylon,

4362a, NEPBOPTERYX (Palibothra) TUMIDELLA, n, 8D.

Mid-femora of male with a tuft of long hair in a groove,

Head and thorax dark-brown, alightly mixed with grey ; abdomen grey-
brown. Forewing dark-brown, slightly irrorated with grey ; the antemedial
band with ite inner part olive-yellow, its outer pure white and defined on
each side by ridges of leaden scales ; the discoidal points obliquely placed on
a white patch which extends to costa and along it to the subterminal line
which is white defined by dark-brown, its medial part excurved ; a terminal
series of black points, Hindwing semihyaline white, the veins and termen
tinged with brown.

Habitat,—Ceylon, Puttalam (Pole), Exp. 16 mill, Type—In B, M.

4363a. NEepPHOPTERYX (Thylocoptila) ATRISQUAMELLA, Hmpsn,, Rom, Mem.,
VIIL, p. 551, pl, 57, £. 19.

&. Fore and hindwings with streaks of black scales below costa on under-
side. Head and thorax black, slightly mixed with pale-brown ; abdomen grey
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with black subdorsal patches, the ventral surface irrorated with black. Fore-
wing black, irrorated with leaden grey scales ; the inner and terminal areas
obscurely tinged with brown; faint traces of a black medial line and
discoidal series of points ; a more distinct subterminal greyish line, defined on
each side by black and excurved at middle ; a terminal series of black points,
Hindwing hyaline white, the termen tinged with brown,

Q. Rather browner,

Habitat.—Ceylon, Puttalam, Matale ; Queenaland, Cooktown. Eap, 24-26
mill,

43636, NEPHOPTERYX ALBIFASCIALIS, n, 8p.

&. Legs and hindwing normal,

Head white and brown with some purple-red seales ; the brush-like
maxillary palpi fulvous ; thorax and legs purplish black-brown with whitish
patches on tibi® ; abdowen brownish-ochreous, tinged with dark-brown at
base and extremity. Forewing black-brown ;the inner and terminal areas
mixed with grey and red-brown scales ; a pure white slightly curved fascia
from below costa near base to apex. Hindwing semihyaline ochreous-white,
the costa and termen tinged with brown ; cilia white, brown at base,

Habitat.—Ceylon, Matale (Pole). Ezp, 20 mill, Type—In B. M.

4364a. NEPHOPTERYX STRIGINERVELLA, N, 8p,

Palpi of male hollowed out to receive the brush-like maxillary palpi ;
antenne with slight ridge of scales at base, ending in a projecting point, the
shaft serrate and fasciculate,

&. White, with an ochreous-brown tinge ; antenne with the shaft black-
ish ; palpi with dark streaks; thorax with a few dark scales. Forewing
u'rorated with some red-brown scales ; an oblique antemedial series of
reddish and black streaks lengthening towards inner margin and with an
obscure line beyond them ; raised bosses of pale and black scales at and below
lower angle of cell ; the veins of outer area streaked with dark red and
black. Hindwing yellowish semihyaline white,

Habitat—Ceylon (J. Pole). Ezp. 16 mill, Type—In B. M,

4370a, NEPHOPTERYX RUBRALIS, 1. 8p.

&. With streaks of black scales on underside below basal half of costa of
forewing and subcostal nervure of hindwing,

Head and thorax ochreous, strongly tinged with red-brown ; abdomen
ochreous. Forewing ochreous, tinged with red-brown, the inner and terminal
areas irrorated with fuscous ; the 1st line medial, whitish, diffused, enclosing
a black point on vein 1 and with diffused dark scales on its edges; lower
discoidal point prominent, black, the upper indistinct ; the 2nd line subter-
minal, formed of small dentate white marks on blackish streaks on the veins ;
an indistinct terminal series of dark points, Hindwing yellowish-white,

9. Head, thorax and forewing redder, the last with bardly a trace of the
blackish markings,

Habitat.—Madras (Watson). Ezp. 20 mill. Type—In B, M,
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43705, NEPHOPTERYX CALAMALIS, n, 8p.

&. With streaks of black scales on underside below basal half of costa of
forewing and subcostal nervure of hindwing,

Head and thorax pale-ochreous, slightly irrorated with black ; abdomen
ochreous, Forewing pale-ochreous, irrorated with black ; more thickly on
inner and ‘erminal areas ; the 1st line medial represented by a black point on
median nervure and a black+defined whitish line from submedian fold to inner
margin, angled inwards onm vein 1 ; a prominent black point at lower angle
of cell ; the subterminal line whitish, defined by black, angled inwards and
interrupted in discal and submedian folds and winutely dentate on median
nervules ; a distinct terminal series of black points, Hicdwing semihyaline
yellowish-white, with some fuscous suffusion on costal area ; a dark terminal
line and line at base of cilia.

. Habitat.—Ceylon, Puttalam (Pole). Ezp. 20 mill. Type—In B, M,

4370c, NEPHOPTERYX ASBOLALIS, 0. 8p.

Forewing of male with patch of black scales at base of costa on underside,
the anal tuft more or less black.

Head, thorax and abdomen ochreous ; palpi and fore and mid legs with
patches of black ; mid and hind tibial spurs and tarsi black. Forewing och-
reous, with more or less blackish suffusion on inner half and on terminal
area ; the antemedial line whitish, oblique and indistinct from costa to
median nervure, where there is a black point beyond it, angled inwards on
vein 1, where there is a more or less developed black patch before it and
black point with pale patch beyond it on its outer side ; two black discoidal
points ; the subterminal line whitish defined by black, oblique from costa to
vein 6 ; excurved at middle and angled inwards in submedian fold ; a termi-
nal series of black points, Hindwing semihyaline yellowish-white, with some
fuscous suffusion on costa and fine dark lines on termen and at base of cilia,

Ab, 1, Forewing with the ground color grey ; hindwing with streaks of
black scales on base of costa and subcostal nervure on underside,

Habitat,—Sierra Leone (Clements) ; Simla (Pilcher) ; Deesa (Nurse) ; Bel-
gaum (Watson) ; Bali (Doherty). Ezp. 20 mill,

4383, MyYELOIS PECTINICORNELLA, The larva bores in the pods of cocao
in Ceylon and is very destructive,

4383a. MYFLOIS EPHESTIALIS, n, 8.

Antenns of male ciliated,

Head and thorax grey, mixed with fuscous ; tarsi with pale rings ; abdomen
ochreous with fuscous dorsal bands. Forewing grey, thiekly irrorated with
fuscous ; an oblique antemedial black line, slightly angled outwards in sub-
median fold, defined by whitish on inner side and diffused on outer; a more
or less prominent dark discoids! lunule ; a pale subterminal line, defined by
blackish on inner side and excurved at middle. Hindwing semihyaline, tinged
with fuscous ; cilia of both wings white at base, fuscous at tips,

. Habitat,—8imla (Piloher) ; 8ikhim (Dudgeon), Ezp. 16 mill. Type—In B, M,
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4384a., HYPSIPYLA PSARELLA, 1, 8p.

Head, thorax and abdomen grey, mixed with brown ; abdomen with
segmental white lines, Forewing grey, thickly irrorated with brown ; an
antemedial white line oblique from costa to below cell, where it is acutely
angled, then angled inwards on vein 1; a dark discocellular lunule; &
nminutely dentate white subterminal line, slightly bent outwards at middle ; a
series of dark terminal points, Hindwing semihyaline white, the termen
and costa tinged with fuscous,

Habitat,—Sikhim, 1800' (Dudgeon); Puttalam, Ceylon (Pole). Eap. 26
mill, Type—In B, M,

43845, HYPSIPYLA ELACHISTALIS, n. 8p,

&. Maxillary palpi dilated and flattened against frons which is conical and
prominent,

Head and thorax grey, mixed with fuscous, the shoulders tinged with elive-
yellow ; abdomen grey, Forewing grey ; the costal area tinged with olive-
yellow ; the basal area suffunsed with fuscous and vinous scales; a medial
black line with an ochreous band on its inner side oblique from costa to
discal fold, then erect ; two fuscous and vinous discoidal points ; the terminal
area suffused with fuscous and vinous scales obliquely from apex to middle
of inner margin ; a pale subterminal line defined on each side by black and
slightly bent outwards at vein 6 ; an ill-defined terminal series of black
points. Hindwing white, tinged with fuscous ; cilia of both wings with a dark
line through them,

Habitat.—Ceylon, Hambauntota (Pole). Exp. 16 mill, Type—In B, M,

4384c. HrypsiPYLA ROTUNDIPEX, n. sp. (Pl C, f. 26,)

Antenns of male laminate ; forewing with the basal half of costa fringed
with long hair, the apex rounded.

&. Head and thorax black-brown ; abdomen reddish-brown, Forewing
black-brown, with rufous streaks below submedian fold and vein 1 and
between veins of outer ares. Hindwing semihyaline brown with a rufouns
tinge, the veins and fine terminal line and line through the cilia darker,

Habitat —Sikhim, 2600’ (Pilcher), Ezp. 36 mill. Type—In B, M,

4386a. PHYCITA HEMIPEXELLA, R, 8p.

&. Antenn® of male with large sinus and tuft ; the basal half of shaft
bipectinate with diminishing branches ; maxillary palpi triangular, flatiened
against the frons,

Head, thorax and abdomen ochreous ; thorax suffused with purplish-
fuscous, except the front of tegule and shoulders ; abdomen irrorated with
purplish-fuscous, Forewing ochreous, the costal area and cell suffused with
black, leaving an ochreous discoidal spot ; a blackish antemedial patch below
the cell ; the postmedial line indistinct, augled beyond the cell, then very
oblique and ending at vein 1 ; traces of a waved subterminal line ; the inner
area irrorated with purplish-red, Hindwing semihyaline whitish,the costal area
tinged with fuscous ; a fine brownish terminal line and a line through the cilia
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Habitat,—Sikhim, 1800’ (Dudgeon), Ezp, 18 mill, Ty; e—In B M.

4386b. PHYCITA PHAELLA, D, 8p,

&. Maxillary palpi flattened against the frons; antenns with a large
sinus and tuft at baso,

Head and thorax dark-brown, tinged with grey and irrorated with a few
blackish scales; abdomen brown, Ferewing dark-brown, suffused with grey
and irrorated with blackish scales ; a slight medial dark streak on vein 1,a
series of postmedial streaks and some dark points on termen, Hindwing
hyaline white ; the fringes of hair on median nervure and base of vein 1
brown ; the termen and base of cilia brown,

Habitat—Deesa (Nurse), Ezp. 22 mill, Type—In B. M,

4393, PHYCITA STENIELLA,

&. Maxillary palpi filiform ; antenn® with the basal joint dilated and
angled behind, the shaft with large sinus ending with a tuft of scales,

4403a. PHYCITA ERYTHROLOPHIA, N, 8p.

Maxillary palpi of male brush-like in hollow of labial palpi; antennm
laminate, ciliated with large hollowed out tuft at base of shaft; mid-tibis
with fold containing a tuft of vinous hair ; claspers and anal tuft very large,
the latter tinged with vinous ; hindwing with the base streaked with vinous
scales on underside, a small hyaline streak above base of vein 2,

&. Grey, tinged with brown ; head blackish, Forewing irrorated with
brown ; an oblique antemedial ridge of large black scales across cell and
submedian interspace; a medial whitish line, slightly defined by brown,
oblique from costa to below cell where it is angled ; the discoidal points black
and obliquely placed ; the subterminal line white, defined by brown, dentate,
angled outwards on vein 6; a terminal series of black points, Hindwing
semihyaline, the veins and margins brownish.

Q. Head not blackish,

Habitat.—Ceylon, Matale (Pole), Ezp 3 24, @ 20 mill, Type—In B, M,

4407a, PHYCITA ARDENTIA, 1, 8D,

8. Head and thorax dark-rufous ; abdomen pale yellow-brown, Forewing
purplish red-brown; a pinkish white medial line angled inwards on vein 1
and with some purplish grey on its outer edge; a dark discoidal lunule ;
a whitish subterminal line obtasely angled on vein 5; a fine dark terminal
live. Hindwing whitish semihyaline, the apical area tinged with fuscous; a
fine dark terminal line and line through the cilia,

Habitat,—Sikhim, 7000’ (Pilcher). Ezp, 20 mill, Type—In B, M.

44075, PHYCITA OCBRALIS, n, 8p,

Antenns of male with slight sinus at base of shaft with black scale teeth
in it,

3. Head, thorax and abdomen ochreous ; palpi and legs irrorated with
fuscous, Forewing ochreous ; the costal edge black, the costal area suffused
with black and white scales towards apex; a diffused patch of rufous
and black scales on inner area before middle ; the cilia fuscous and white,
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Hindwing semibyaline tinged with fuscous, especially on costal area ; cilia
white with fuscous line at base,

Habitat,—Kashmir, Goorais Valley (Leech), Exp, 22 mill. Zype—In B M,

4427a, CRYPTOBLABES EPHESTIALIS, n, 8p.

?. Head and thorax dark-brown ; pectus, legs and abdomen grey-brown,
Forewing dark-brown, the inner half suffused with red-brown; the lines
represented by a few silvery grey scales, Hindwinrg hyaline, the veins and
margins brown,

Habitat,—Ceylon, Matale (Pole), Ezp, 14-16 mill, Type—In B, M.

Genus EPISCHNIA,

Epischnia, Zell. Isis 1839, p. 178,

Type—E. prodromella, Hiibn,

Range—N, America ; Europe ; S, Africa ; Madagascar ; W. C, and N, Asia
to Kashmir,

Proboscis fully developed ; palpi thickly scaled, the 2nd joint oblique, the
3rd porrect ; maxillary palpi dilated with hair; frons with tuft of hair;
antenn® of male laminate with sinus at base of shaft, ending in some scale
teeth and a slight tuft of hair; a large tuft of hair and large scales below
shoulders, Forewing with veins 3'4'5 well separated ; 6 from below upper
angle ; 8'9 stalked ; 1011 from cell. Hindwing with vein 3 approximated to
4'5, for nearly half their length ; 6-7 stalked ; 8 free,

4433a, EPISCHNIA CRETACIELLA, Mann, Ver. Zool. Bot, Wien 1869,
p. 380 ; Rag, Rom, Mem., VII,, p. 504, pl, XX., £, 1.

Head, thorax and abdomen white, tinged with pale-brown and irrorated
with fuscous, Forewing white, irrorated with black and the interspaces
tinged with pale-brown, the veins with streaks of black scales, defined on each
side by white, the antemedial line represented by a slight oblique striga from
costa and a slight striga on vein 1; a black point at lower angle of cell ; traces
of a postmedial line oblique from costa near apex to sukmedian fold where it
is angled inwards; a subterminal series of short diffused streaks, Hindwing
semihyaline whitish ; the veins brown ; the costal and terminal areas suffused
with brown, especially in female ; a fine terminal line and a line at base of
cilia,

Habitat.—E, Europe; W, Asia; Kashmir (Dras), Ezp, 28-30 will,

Genus SELAGIA,

Selagia.—Hiibn, Verz,, p. 37 (1827).

Type—S. argyrelia, Schiff,

Range— N. America ; Europe ; N, and Central Asia to Kashmir ; Japan,

Proboscis fully developed ; palpi thickly scaled, extending about the length
of head, the 2nd joint oblique, the 3rd porrect ; maxillary palpi somewhat
dilated with scales; frons rounded ; antenn® of male laminate, the shaft
with sinus and tuft at base, Forewing with vein 3 from near angle of cell ;
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4'5 approximated for some distance ; 6 from below upper angle ; 89 stalked ;
10°11 from cell, Hindwing with the lower angle of cell produced, vein 3
from angle, 4°5 stalked ; 6'7 stalked ; 8 free,

4433b. SeLAGIA SPADICELLA—Hiibn, Eur, Schmett Tin,, p. 31, £. 225
(1827) ; Rag. Rom. Mem,, VII,, p. 472,

Tinea janthinella—Hiibn, Eur, Schmett Tin., £f, 374-375 (1827),

Nephopteryz saltuella—Mann, Wien. Moo, 1862, p. 392,

Head and thorax rufous, mixed with fuscous and grey ; legs fuscous and
grey ; abdomen ochreous. Forewing rufous, the costal area and veins with
diffused fuscous and grey streaks ; the antemedial line represented by slight
dark streaks on the veins, or greyish, oblique from costa to median nervure
and angled inwards on vein 1 ; discoidal points obscure ; the postmedial line
obsolete or greyish, oblique, and angled inwards in submedian fold. Hind-
wing semihyaline ochreous ; the costal area suffused with fuscous; a fine
terminal line and a line at base of cilia.

Habitat.—Europe ; C. Asia ; Kashmir, Goorais Valley, Ezp. 30 mill,

4434a. ETIELLA GRISEA, N, 8p,

8. Head and thorax grey ; maxillary palpi ochreous ; abdomen whitish,
Forewing pale grey,irrorated with fuscous ; three obliquely placed antemedial
bosses of leaden-coloured scales below the cell, with obscure yellow band
beyond them, followed by dark points on median nervure and vein 1 ; two
dark discoidal points and a diffased patch below end of cell ; traces of a
subterminal line excurved at middle ; a fine terminal line, Hindwing yellow-
ish semihyaline white with pale brownish terminal line,

Q. With ill-defined white subcostal fascia to forewing,

Habitat.—Ceylon, Puttalam (J. Pole). Ezp, 18-24 mill. Type—In B, M,

44346, ETIELLA MYOSTICTA, N. 8p.

&. Maxillary palpi filiform, slightly dilated at extremity.

Head and thorax ochreous, tinged with rufous ;abdomen ochreous. Forewing
ochreous, tinged with rufous, sparsely irrorated with fuscous ; a fine whitish
streak on median nervure ; the costal area greyish, slightly defined with
fuscous below; a black point at lower angle of ocell; a curved postmedial
series of slight blackish streaks on the veins ; a terminal series of black points,
Hindwing semihyaline ochreous, tinged with brown towards costa and
termen ; a fine terminal line and a line at base of cilia,

Habitat—Siula (Pilcher), Ezp. 22 mill, Type.—In B. M.

4434c, ETIELLA UNIFORMALIS, n, sp.

&. Head and thorax ochreous, tinged with rufous and mixed with
fuscous ; abdomen ochreons, Forewing ochreous-grey, thickly irrorated and
suffused with fuscous-brown ;a more ochreous streak in submedian fold,
Hiudwing ochreous-grey, tinged with fusecous-brown,

Habitat.—Kashmir, Goorais Valley (Leech). Ezp. 28 mill.—Type—In B. M,

5
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EPIPASCHIAN E.
Genas ODONTOPASCHIA, nOV,

Palpi obhquelv upturned, the 3rd joint porrect; maxillary palpi strongly
dilated with scales ;antenns of male
with tufts of scales at extremity of

@ basal joint ; the shaft laminate, ex-

cised at base, Forewing with vein

@ 3 from close to angle of cell; 4'5

stalked ; 78 stalked, 9 absent ;10

from cell ; a large tooth of scales
on middle of inner margin; tufts
of large erect scales at middle of cell and on discocellulars, bearing a fow

long thick hairs. Hindwing with vein 3 from close to angle of cell; 4
absent; 7 anastomosing with 8,

4435a, ODONTOPASCHIA VIRESCENS, b, 8p,

Head and thorax brown ; abdomen fuscous and grey, Forewing with the
inner half brown, the costal half white, irrorated with green and with a
large medial patch of dark-green; the antemedial line defined by fuscous,
oblique, curved above inner margin and with a patch of diffused black scales
before it on inner area ; the tufts of scales in cell black and brown ; some
blackish scales below end of cell ; the postmedial line dark, bent outwards at
vein 5, dentate to vein 2, then excurved ; a terminal series of black points.
Hindwing fuscous-brown,

Habitat—Khésis, Ezp. & 22, @ 26 mill, Type—In B, M.

4438¢c. MACELLA RUFIBARBALIS, n,8p. (Pl C., £, 31))

Maxillary palpi of male free, strongly tufted with hair ; palpi with the 2nd
joint very long ; a very large tuft of hair on innerside of 2nd and 3rd joints ;
antenn® ciliated, the basal joint dilated ; tufts of scales behind antenne;
hindwing with long fringes of hair on inner margin,

4. Head,thorax and abdomen clothed with olive-green, white, pinkish and
fuscous scales ; palpi whitish, dark towards extremity ; the tufts on inner
side of 2nd joint red ; abdomen with some black dorsal marks,the extremity
brown and black, Forewing clothed with whitish and green scales, irrorated
with black # a blackish mark at base of inner margin ; an obliquely curved
antemedial black band from cell to inner margin, with some brownish
suffusion on its inner side ; a tuft of brown scales in end of eell with dark
mark on costa above it; the black postmedial line oblique from costa to vein
8, then strongly incurved and dentate ; the apical area rufous; a terminal
series of black spots. Hindwing fuscous, pale towards base ; a pale sub-
terminal mark on vein 2 ; the fringes of hair on inner area red. Underside
with the apical area of forewing and whole of hindwing clothed with pale-
brown scales,

Q. Much more green and fuscous with hardly any white scales ; the thorax,
base and apical areas of forewing especially green; underside purplish-

Odontopaschia virescens & 1.
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fuscous with pale patches towards base of wings; the discoidal lunules
distinct. : .

Habitat.—Sikhim, 1800’ (Dudgeon). Ezp. 30 mill. Type—In B, M.

4442a, MACALLA PLICATALIS, n. 8p.

&. Palpi with the 2nd joint short, the 3rd very long and hollowed out
to contain the brush-like maxillary palpi ; antenne® ciliated with no tuft of
scales behind them, Hindwing with the inner area dilated, forming a
large fold containing rough fulvous scales on underside,

Head and thorax pale olive-brown ; abdomen with the basal half yellow on
dorsum, the terminal half and ventral surface ochreous, irrorated with
fuscous, Forewing pale olive-brown with a thinly scaled patch on disk ;
some black scales on costa before middle and small tufts at middle and end
of cell ; an indistinct diffused dentate black line curved from costa to vein 2,
then retracted to below end of cell; cilia pinkish with a series of black points,
Hindwing semihyaline white ; the terminal area tinged with fuscous; the
inner area ochreous ; cilia pinkish with a series of black points,

Habitat,—Ceylon, Matale (J. Pole). Exp. 32 mill, Type—In B. M,

4446a. MACALLA METASARCIA, n,sp, (Pl C.,f, 32.)

Q. Head and thorax ochreous, mixed with black ; abdomen pinkisk=
ochreous, banded with black. Forewing pinkish-ochreous, almost entirely
suffused with olive-black ; prominent tufts of raised scales at middle and
end of cell; an indistinct pale antemedial line; a postmedial line, highly
excurved at middle, defined on inner sides by a black line, with a diffused
pinkish-ochreous area on its inner side; a terminal series of black points ;
cilia pinkish with a black line through them. Hindwing flesh-color ; a curved
black postmedial line obsolescent towards costa and inner margin and with
black spot on vein 2 ; a terminal band, wide at apex, tapering to a point at
anal angle ; cilia with a fuscous line through them.

Habitat.—Sikhim, 1800’ (Dudgeon). Ezp.22mill, Type—~In B, M,

4449, MACALLA MARGARITA,

&. Palpi with the extremity of 2nd and the 3rd joint fringed with long
scales, the 3rd joint curved forward into a hook ; maxillary palpi triangular
and flattened against ,the frons ; vertex of head hollowed out between an-
tennm, with tufts of scales from above eyes meeting over vertex ; antenns
with long cilia for half their length, then with short cilia.

Habitat.—Ceylon, Hambantota (J. Pole).

4453s, CxNopoMUS FUMoOSALIS, u. 8p, (Pl C,, £, 30,)

Dull olive-brown and fuscous. Forewing with obscure antemedial, medial
and postmedial dark bands ; a streak of black and white hair in submedian
fold, another streak from middle of cell o near termen and a shorter streak
above vein 6, the postmedial line excurved at middle. Hindwing with
medial ridge of black and white hair and streaks in the interspaces towards
apex ; an obscure pale postmedial line excurved and dentate at middle.

Habitat.—Khasis, Ezp. & 32, @ 40 mill, Types—In Coll. Rothschild and
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4464a. STERICTA RUBRESCENS, n, 6€p.

&. Head, thorax and abdomen olive-green, the last with segmental black
lines, Forewing olivegreen with black patches at base below the cell and
on inner margin ; a tuft of black hair in :middle of cell ; a medial line
oblique from costa to submedian fold, where it is slightly angled ; the post-
medial line oblique from costa to just below vein 3, then strongly incurved ;
some pink suffusion beyond it and a large patch in submedian interspace
towards tornus, Hindwing suffused with pink ; some black suffusion at base
and a patch below end of cell ; the postmedial line indistinct, oblique from
eosta to vein 3, where it is angled ; traces of a curved subterminal line.

Habitat,—8ikhim, 7000’ (Pilcher). Ewp, 22 mill, Typs—In B, M,

4464, STERICTA 8USPENSALIS, WIk, Cat. XXXIV, p. 1217,

&. Head and thorax olive ; abdomen whitish, tinged with olive ; the basal
segments with some black dorsal suffusion. Forewing whitish, the costal and
antemedial areas tinged with olive ; a blackish patch at base of inner ares ;
traces of an antemedial white line ; a prominent postmedial slightly curved
white line, slightly angled inwards above inner margin, the area beyond it
fuscous ; the ridges of raised scales black and white, Hindwing whitish,
tinged with olive before and beyond the curved postmedial line which is
white defined by black on inner side towards inner margin and with black
point below costa and three short streaks beyond its medial part.

In one specimen the whole hindwing is blackish to the postmedial line, and
a large patch replaces the streaks beyond it.

Habitat—Kh4sis ; Ceylon ; Borneo ; Bali. Ezp. 20 mill,

4464c, STERICTA OLIVIALIS, n. 8p,

Antenns of male with the basal joint dilated, but without process ; maxil-
lary palpi brush-like in fold of labial palpi,

4. Head and thorax white and olive-green ; abdomen white and olive-
green with dark dorsal bands, Forewing white, thickly irrorated with olive-
green ; the costa with olive-green patches at base and middle ; obliquely
placed subbasal blackish spots below cell and on inner margin ; an ante-
medial blackish line from cell to inner margin, interrupted at vein1 ; a similar
medial line angled outwards below cell, then inwasds to near antemedial
line ; a black spot at upper angle of cell and short streaks above bases of
veins 3, 4 ; the postmedial line dentate, oblique from costa to vein 4 and in-
curved in submedian interspace, defined by white on outer side, followed by a
large apical olive patch and another towards tornus ; a terminal series of
small black spots., Hindwing whitish, tinged with brown ; the terminal ares
fuscous ; a dark terminal line and line at base of cilia,

Habitat,—Bhutin (Dudgeon) ; Kh4sis, Ezp.30 mill, Type—In B, M,

4474a. OrTHAGA MixraLIs, Wik, Cat. XXVII, p. 104 (1863).

Forewing of male without glandular swelling on costa ; maxillary palpi
dilated with scales and flattened against the frons ; antennm with the basal
joint dilated. .
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Heoad and thorax clothed with golden-green and white scales ; abdomen
white and fuscous, tinged with brown towards extremity. Forewing white,
irrorated and the basal area suffused with golden-green ; a more or less
developed antemedijal patch of black suffusion on median nervure, sometimen
extending to costa and inner margin ; a curved medial black line from cell to
inner margin ; a discoidal tuft of black scales ; the terminal third of wing
suffused with golden-green and more or less with black, from vein 6 to inner
margin extending as a broad band to inner side of postmedial line which is
dentate, oblique from costa to vein 4, then somewhat inwardly oblique and
angled inwards in submedian fold, defined by white on outer side ; a termi-
nal series of black strie. Hindwing pale fuscous-brown, with fine dark termi-
nal line and line at base of cilia,

Habitat,—Bhutén ; Borneo, Sarawak ; Java. Ezp. 26 mill,
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ON TWO CETACEANS FROM TRAVANCORE,
By H. S. Frrausox,
WITH A NOTE ON THE SAME,
By R. LYDERKER, B.A., F.R.8., F.G.8,, &C.
(With plates A & B.)
(Read before the Bombay Natural History Society on 5th February 1903.)

On the 14th of February, 1901, word was brought to me that
a whale had been stranded on the beach in the neighbourhood of
Trivandrum, I at once sent Mr. Shankara Narayana Pillay, the head
taxidermist of the Museum, with men to secure the animal and
make the necessary arrangements for skinuing it and obtaining its
skeleton. He made the following measurements and notes on the
spot :—

Length, taken iu a straight line from tip of snout
to the bottom of the notch in the flukes we. 16ft. 10in.

Greatest circumference ... oo Tt lin.
Do. do. at genital... e 6ft.  5%in.
Do. do. at anus ... oo . Sft. 6in.

Caudal fin from tip to tip ... ... dft. Thiu.

Dorsal fin (falcate) oo e 2t 2in,
Deo. vertical height... - o Ift. 4in.

Flippers (falcate) . 2ft.  lin.

Blow-hole on the top of' the head sntuated a httle to the left of the
middle line 21 inches from the tip of the snout. Head not distinct
from neck. Beak not distinct, colour smooth glistening black through-
out. After skinning it, he made the following notes on the internal

organs :—
Heart from root of aorta to apex ... .. 1ft.  4in,
Do. circumference e . o 2ft.  Sin.

Liver lobe (a) 2ft. 2in., (b) 2ft. lm
Kidneys, right 1ft. 6in., left 1ft, 2in.
Stomach resembling a wide sack 32in, long and 15in. broad.
Intestines 109ft. 4in. iong.
The stomach contained two fish, one 4ft. lin., the other 1ft. 6in.
long, in a half-digested state.
To enable the skin to be set up and at the same time to retain the
skeleton complete, a cast of the skull was taken and was utilised in set-
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ting up the skin instead of using the skull. Subsequent examination
of the skeleton brought out the following points :—

Vertebral column.—Cervical vertebre 7. Dorsal 10, Lumbar 10.
Caudal 20.—Total 47, The first four cervicals fused together. Epi-
physes fused with the centra.

Ribs 10. Sternal 6. Costal 4. All ossified, the first 6 ribs two-
headed.

The sternum composed of an ossified presternum and two mesosterna,
with a cartilaginous xiphisternum.

The scapula fan-shaped with the external surface concave.

Phalanges I 1, I1 2, II1 5, IV 7, V 1.

Skull length 1ft. 10in., breadth between the orbits 1ft. 2in,

Teeth 1Y stout, 2in. in length and from % to #in. in diameter.

Ramis of mandible 21lin., symphysis 33in.

Pterygoids divergent posteriorly.

The anterior portion of the premaxilla broader than that of the
macxilla.

Length of rostrum taken from an imaginary line joining the angles

of the mouth 1ft. 2in,
- From the size of the teeth it is evident that the animal is a * Killer ”
or “ Grampus.” The only genus mentioned by Blanford is Orca and
the only species O. gladiator. It differs from this in colour, in having
the dorsal fin of moderate size and falcate, the pectoral fins also of
moderate size and falcate, in the number of vertebre, and the number
of ribs, It approaches more nearly to the genus Pseudorea, a meagre
description of which is given by Beddard in his Book of Whales, but
differs in the number of vertebree (not an important point however) and
in the divergenoe of the pterygoids.

Curiously enough on the same day the fishermen brought me
another cetacean, which they had that morning caught in their nets,
Its description is as follows :—

Colour uniform shining black, passing gradually into a fleshy plum-
beous tinge on the sides and under surface. Pectoral, dorsal and caudal
fins present. Beak distinct. Lower jaw slightly longer than the upper.

Length from tip of snout to notch in centre of

caudal fin .. 8ft. 1lin.
Do, do, to origin of pectoral fin ... 1ft, 1lin.
Do. do. to origin of dorsal fin ... 3ft. 8in.
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Length of pectoral fin which is falcate ... .. 1ft. 38}in.
Do. dorsal fin which is falcate... ... o 1ft.  Bin,

Height of dorsal fin ... o Oft. 8in.

Width of gape v 1ft. lin,

Greatest height e vos .o Ift, 63in.

Do, ocircumference oo 4ft. lin,

Smallest circumference at root of tail oo Oft. 1lin.

A single uasal aperture or blow hole on the top of the head. A
prenaria adipose elevation marked off by a V-shape groove.

Vertebree oolumn.—Cervical 7, all fused together. Dorsal 13.
Lumbar 17. Caudal 24.—Total 61. Epiphyses distinet. Vertebra
centra rather short. Sternum composed of presternum and two mesos-
terna ossified, with a ocartilaginous xiphisternum.

Ribs 13, Costal 7. Sternal 6, all ossified. The first four ribs two-
headed.

Phalanges I 1, I1 6, IIL 8, IV 1, V 1. Il and III well developed.

Skull.—Rostrum from anterior of the prenarial projection 43in.

Mandible 17%in., symphysis barely 2in.

Teeth moderate 23 and 2§=51. Length of skull 20in.

Breadth 8%in. between orbits. Pterygoids not meeting in the
middle line, borders divergent posteriorly.

This is a slightly immature specimen. According to Blanford’s
synopsis of the Indian Geners, it can only belong to the genus T'ursiops,
but it differs from the genus in having the pterygoids separate, and it
differs in many respects from the only species Tursiops tursio described
by him,

NOTES ON THE TRIVANDRUM CETACEANS,
' By R. LYDERKRR, B.A,, F.R.8., F.G.8., &C.

The first of the two specimens referred to by Mr. Ferguson (Pl A)
is undoubtedly referable to the genus Pseudorca, and presents no
characters by which it can be distinguished from the widely distributed
False Killer (P. crassidens). As that species, which is new to the
Indian Fauna, never appears to have been properly figured, I have
thought it well to reproduce the exocellent sketch sent by Mr. Fer-
guson. I do not attach any importance to the difference with regard
to the divergence of the pterygoid bones, nor in the number of verte-
brae (47 instead of 50).
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With regard to the second specimen (Pl. B), I agree with Mr. Fer-
guson in assigning it to the genus Tursiops, in spite of the fact that it
differs from all the other species in the separation of the pterygoid
bones of the skull, Externally it agrees with Tursiops in the form of
the beak and fins, as well as in the general outline of the body, and the
number and characters of the teeth, The number of vertebrse (61) is
also that of T'ursiops (61—64), and of no other of the allied genera.

Of the four species of Tursiops recognised by Mr. True,* the typical
T. tursio, in addition to the united pterygoids, differs by the colour of
the under-parte, which is either pale-grey or white, and the smaller
number of teeth (33), the number of vertebree being 64. The smaller
T parvimanus, of the Adriatie, in which the teeth number %3 and the
vertebree 62, has also greyish-white under-parts. In the Australian
7. catalania the under-parts are likewise white. On the other hand,
Tursiops abusalam of the Red Sea comes nearer to the Trivandrum
dolphin, having ¢ teeth and 61 vertebrz, and showing flesh-coloured
markings mixed with green on the under-parts. The dark sea-green
of the upper-parts does not, however, accord with Mr, Ferguson’s de-
soription ; and there is the aforesaid difference in the pterygoids. The
Pagitic T gilli is too imperfectly known to admit of comparison.

On the whole, I think it advisable to regard the Trivandrum dolphin
as a new species of Tursiops, allied to 7. abusalam (of which I have no
specimens for comparison), bui distinguished by the divided pterygoids,
the blacker colour of the upper-parts and the more decided plumbeous
flesh-colour of the under-surface, which is marked with streaks instead
of spots. It may be appropriately named 7', fergusoni.

Mr. Ferguson has promised to present the skull to the British
Museum. When it arrives, I might publish & notice of its characters,

Bull, U. 8. Mus., No. 86, p. 158 (1889).
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A LIST OF THE BUTTERFLIES OF THE KONKAN,
By E. H. Arrgex axp E. CoMBER.

Since the first and second volumes of the Society’s journal were
published no attempt has been made to compile a list of our Bombay
Batterflies and the references to local species in the later volumes have
been few and far between. As there must be, in one way or another,
a considerable number of our members who collect, or have collected,
butterflies in the neighbourhood of Bombay in & more or less serious
fashion, and who would be greatly assisted in their work if such a list
were available for reference, we have gathered together the names, with
a few short notes, of all those species that we have either personal know-
ledge of, or reliable information about, as oecurring in the district.

One difficulty that confronted us was that of deciding as to what
the limits of the local district should be, but, rejecting the idea of
oconfining the list to those species that have been found on Bombay
island itself on the ground that so large a portion of its area is
now-a-days no longer suitable for the production and support of insect
life, we decided to include the whole of the Konkan im the area dealt
with, as being iun iteelf a definite and charaeteristic district and as
including most of the logalities where those who attempt a collestion
are likely to find themselves in the field with net and killing bottle.

Taking the description of the district given by the late Mr, W. F,
Sinclair in his papers on ¢ The Waters of Western India,” the Konkan
may, roughly speaking, be defined as follows :—* Between the 16th
and 21st degrees of North latitude ( i.e., from Vingorla to Surat) and
between the watershed of the Sahyadri range (Western Ghats), with
an average elevation of about 3,000 feet (rising in places to 4,500 ft.),
and the coast.” Anmy species found within this district may not
unnaturally be expected to occur at any other suitable locality within
its boundaries.

The list compiled by Mr. E. H. Aitken and published in the first
and second volumes of our journal was based on the specimens then in
the Society’s collection from all parts of the Bombay Presidency with
the exception of Sind and Canara. This list, besides being necessarily
very incomplete, is not in the hands of many of our present local
members, and is of course now largely out of date so far as the names
attached to the species are concerned, owing to the constant changes
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that have been made since its publication, as species, previously de-
seribed under new naines, have been found to be only local or geogra-
phical varieties of others and as the present practice of priority in
nomenclature has been carried to an extremne.

For the Nymphalidee and Lyceenide we have followed Marshall and
de Nic2ville’s book and we give their reference numbers in brackets
for each species. In the absence of any up-to-date list of the Pierine
and Papilionine we have adopted the arrangement and nomenclature
of Messrs. Bell, Davidson and Aitken’s paper on the Butterflies of
North Canara, which appeared in Vols. X. and XI. of our journal, in
oonjunction with Capt. Waison’s paper in Vol. VIIL of our journal
on certain geners of Pierina, In the ocase of the Hesperiide we
follow Capt. Watson’s paper in Vol. IX. of our journal,

The number of species in our list only totals 130, and there ate un-
doubtedly many more that can be added to it, but perhaps, with the
present as a basis, others will be encouraged to add their experiences by
communicating to the Society additions, which have not come our way.

FAMILY—-NYMPHALIDZA.
Sub-FamiLy—DANAINE,
1 (16). Danais aglea (Cramer) [ = D. grammica (Boisduval)
in Marshall and de Nicéville].
Common at Matheran and on the hills after
the rains, but not usually found below the Ghats,
It has however been taken in Salsette,
2(26). Do. limniace (Cramer). Common everywhere,
3(28). Do. chrysippus (Linnzus)., Common everywhere,
The variety or *sport,” which wants the
black on the apex of the forewing and has
been named 7). klugii, occurs occasionally
throughout the district.
4 (31). Do. genutia (Cramer). Common everywhere.
5 (47). Euplea kollari (Felder) [ = E. sinkala (Moore) in
Marshall and de Nicéville].
We took a specimen of this at Pali Hill,
Salsette, in July last year, Probably fairly
common throughout tke district but often
overlooked.
6 (61). Do, core (Cramer), Common everywhere,
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7 (75). Euplea coreta (Godart) [= E. coreoides (Moore) in
Marshall and de Nicévillel. Dr. Smith in-
cludes this species in his list of Matheran
butterflies, and it may be found to oceur in the
district.

SuB-FAMILY—SATYRINE,
8 (97). Mycalesis mineus (Linneus), Common everywhere.
The dry season form replaces the other about
November,

9 (99). Do. perscus (Fabr:). Mr.J. A. Betham included
this species in his list of Matheran Species in
Vol. VIII of the Society’s journal.

10 (135). Lethe europa (Fabr:). This species may probably be
found anywhere on the hills, Mr,J. Davidson
records it in the Society’s journal (Vol. VIII.,
p. 556) at Matherar.

11 (140). Do.  neelgherriensis (Guérin). Common on the hils
before the rains, but not confined to them. It
has beentaken in the neighbourhood of Bombay.

12 (204).* th/uma philomela (Johanssen). This species is probably
often passed over, being mistaken for the next
as they are indistinguishable in flight, The
only definite records we have are from Andheri
in Salsette and by Mr. J. A. Betham from

: Matheran.

13 (217). Do.  huebneri (Kirby). Common everywhere,

14 (243). Melanitis leda (Lioneus). This species and its rain-
season form M. ismene (Cramer) is common
overywhere. Just after the rains in certain
years they invade the whole town of Bombay in

. swarms and are to be seen in almost every
room in the Fort.
Sus-FAMILY—ACREINZ,

15 (298). Telchinia viole. This is apparently not a common
species everywhere ; but it no doubt occurs
throughout the distriot, and it becomes very
common in some places about March.

* Specimens marked with an asterisk will be acceptable if sent to the Bombay
Natural History Bociety's museum.
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16 (300).

17 (301).

18 (303).

19 (314).
20 (335).

21 (343).

22 (344).

23 (847).

24 (349).

25 (350).

26 (379).

27 (400).

28 (402).

SuB-FAMILY —NYMPHALINE,

Ergolis taprobana (Westwood). In Marshall and de
Niceville, Major Yerbury is quoted as having
taken this at Khandala, Asa matter of fact
it is very common there and at Matheran after
the rains.

Do, ariadne (Linneeus). This, if distinct from the
preceding species, is only doultfully record-
ed from the district. It was included by Mr.
J. A. Betham in his Matheran list.

Byblia ilithyia (Drury). Comparatively common at
Nandurbar in the Tapti Valley after the rains
and probably to be found in other suitable
localities also.

Atella phalantha (Drury). Common everywhere.

Apatura camiba (Moore). This has been taken at
Matheran, as recorded by Mr. J. Davidson in
Vol. VIII of the Society’s journal, and by Mr.
Oliver. We have also found it at Khandala,

Precis iphita (Cramer). Occurs throughout the dis-
tricr.

Junonia asterie (Linnzus) and its dry seasou form
J. almana (Linnzus). A common species,
especially after the rains.

Do, lemonias (Linnzus), Common throughout the
district.

Do.  hierta (Fabr :) Common in all suitable localities.

Do. orithyia (Linneus). Common in all suitable
localities.

Neptis lencothoe (Cramer). This species, which for
many years was known as N, varmona
(Moore), is the common one of the genus
throughout the district, heing very numerous
from October till February.

Do. ophiana (Moore). Generaily distributed through-
out the district.

Do. jumbah (Moore). Ocours in Salsette and at

" Matheran,
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29 (419).
30 .(420).

31 (440).

32 (454).

33 (474).

34 (513).

35 (517).

36 (520).

37 (544).

38 (556).
39 (568).

40 (570).

41 (577).

Hypolimnas bolina (Linnzus). A common species.
Do. misippus (Linnzus), Also a common
species, The * dorippus” form of the female
has been taken several times in different
parts.

Parthenos virens (Moore). We have seen this once at
Vingorla.

Athyma perius (Linnzus). Common on the ghéits and
at Matheran. We know of no actual instance
of it near the coast, but it may no doubt be
found to occur.

Sympheedra nais (Forster). This is a common species
in Salsette and round about Bombay, but it
does not appear to be found on the hills.

FEuthalia garuda (Moore). Common wherever there are
mango trees about. This species is peculiarly
susceptible to baits such as overripe fruit or
a little toddy.

Do.  lubentina (Cramer). Not very rare on the hills
including Matheran, It occurs occasionally
in Bombay,

Pyrameis cardui (Linnzus). Common in all suitable
localities.

Cyrestis thyodamas (Boisduval). Mr, E. H. Aitken
found this ¢ very common at Mahableshwar
during the cold weather of 1885-86. Dr.
Smith includes a species of this genus as
found at Matheran.

Kallima horsfieldii (Kollar) [ = K. wardi (Moore) ].
Fairly common on all well-wooded hills,

Charazes athamas (Drury). Common enough on the
ghats and at Matheran,

Do.  fabius (Fabr:). Not so common as the pre-
ceding speoies, but also found on the plains,
There are specimens in the Society’s collection
from the Tanna district.

Do. imna (Butler). By no means very rare on the
ghats and at Matheran.
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" FAMILY—LEMONIID A,
Sus-FaMiLy—LiBYTHEINZ,
42 (615). Abisara echerius (Stoll). After the rains very common
on the hills and in the low jungles of the
- Tanna district. The local form was for many
years distinguished as A. fraterna (Moore).
SuB-FAMILY —LYCENIDE,

43 (642). Spalgis epius (Westwood). Not a common species,
but it occurs in Bombay and Salsette and
at Karanja across the harbour.

44 (673). Chilades trochilus (Freyer). Common enough after
the rains in Bombay and the Tanna district.

45 (681). Cyaniris puspa {Horsfield) Occurs on the ghéts and
at Matheran,  We have no record of it near
the coast,

46 (694). Zizera maha (Kollar). A very common butterfly,
especially after the rains. The closely allied Z.
karsandra (Moore) has been recorded, but all
our specimens would be referred to Z. maka.

47 (702). Do. gaika (Trimon). Ocours in Bombay and
Sulsette.

48 (703). Do. otis (Fabr:). The specimens from Bombay
and Salsette that we have been able to
examine would no doubt be placed by some
in Z. sangra (704) or Z, indica (705), but
there appears to be little doubt that they are
merely synonyms of Z. otis.

49 (712).* Lycanesthes lycenina (Felder). Since Mr. E. H.
Aitken wrote in Vol. I of our journal that he
had a strong impression that he had caught
this in Bombay, we have no definite record
of its occurrence.

50 (715). Talicada nyseus (Guerin), This peculiarly distributed
species is found at Mahableshwar, sometimes
in swarms at some particular spot. It ocours
also at Karanja across the harbour.

51 (783). Jamides bochus (Cramer). Not uncommon in Bombay

- and Salsette, especially after the rains,
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52 (138). Lampides @lianus (Fabr:). Very common in Bombay
and Salsette and more so on the hills.

53 (743). Catochrysops strabo (Fubr:). This speciesis to be found
regualarly in Bombay and Salsette.

54 (745). Do. enejus (Fabr:). A commoner species than
the preceding.

55 (750).* Do. pandava (Horsfield). Our only definite re-
cord of this species is from Nandurbar in the
Tapti Valley, but it doubtless occurs in other
parts of the district.

66 (752). Tarucus theophrastus (Fubr:). A common species.

57 (758).  Do. plinius (Fabr :). Occurs throughout the dis-
trict, but is apparently nowhere very common.

58 (759). Castilius rosimon (Fabr:). Very comraon from August
to the end of the year both on the hills and the
plains,

59 (766). Do. decidea (Hewitson). This is apparently not a
common species. It occurs occasionally in
Salsette and Matheran.

60 (767). Polyommatus beticus (Linnzus), Common every-
where.

61 (775).% Iraota timoleon (Stoll). This is found at Matheran,
and Marshall and de Nicéville mention both
Khandala and Ratnagiri as places where it oc-
curs,

62 (776). Do. macenas (Fabr :). There are specimens in the
Society’s collectiou from the Tanna distriet, and
it is also fouud occasionally in Bombay, though
it is more common on the hills than near the
coast,

63 (791). Arhopala amantes (Hewitzon). This species occurs in
Salsette and also across the harbour at Ka-
ranja, in fact in all hilly jungles. Further
investigation should disclose other species
of this handsome genus as occurring in this
district.

64 (850). Curetis thetis (Fabr:). Occurs regularly, probably
throughout the district.
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65 (890). Zesius chrysomalius (Hiibner). Marshall and de Nicé-
ville record this species from ¢ Alibagh in
January, and March,” and also at ‘“Hasvira
Kolaba distriot, in January.”

66 (903). Aphneeus vulcanus (Fabr,). Fairly numerous in
Salsette and on grassy hills everywhere : also
at Nandurbar in the Tapti Valley.

67 (907). Do. lilacinus (Moore). Marshall and de Nicéville
record a strongly marked specimen labelled
¢ Bombay,” received from the B, N, H. Society.

68 (910). Do. lhita (Horsield). This has been taken at
Pali Hill in Saleette. Dr, Smith includes it
in his Matheran list.

69 (931). Tajuria longinus (Fsbr.). Thisis not a common species,
but it is found {n Bombay, Salsette, and also on
the hills,

70 (959). Rathinda amor (Fabr.). Ocours almost everywhere,
but is nowhere common,

71 (967). Catapcecilma elegans (Druce). This species has been
taken at Bassein in the Tanna district and at
Janjira,

72 (977). Lozura atymnus (Cramer). This is evidently rare,
Mr. W. E. Hart recorded the capture of one
‘““about half a mile beyond the upper end of
Vehar lake ” in the Rociety’s journal (Vol. IV,
p- 69) and we took one at Andheri in Salsette
in September 1901,

73 (986). Deudoriz epijarbas (Moore). This is generally distri-
buted, but nowhere common. Mr. J. A.
Betham reoords it at Matheran in the Society’s
journal (Vol. VIII, p. 423), and it is also
found occasionally in Salsette,

74 (995). Rapala schistacea (Moore). A specimen of this apecies
is included amongst the few of Mr. Oliver’s
specimens from Matheran that we have been
able to examine.

75 (1006).  Do. melampus (Cramer). We have found this about
Bombay, but it does not seem to be common.

7
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76 (1012). Virachola isocrates (Fabr.). This is common enough

77 (1013).  Do.

78
79
80

81

82

83

84

85

near the coast wherever there are pomegranate
trees, in the fruit of which the larve feed.
perse (Hewitson). This apparently is not found
near the coast, but oocurs on the hills. It is
common at Matheran,

FAMILY.—ParILIONID X,

Sus-FaMiLy—PIrRINE,

Nickitona ziphia (Fabr.). Common everywhere.

Deltas eucharis

(Drary). Quite common all the year round.

Catopsilia pyranthe (Linn.). Common ; sometimes to be seer

in swarms.

Do.  crocale (Cramer). This species, and the equally vari-

able C. catilla (Cramer), which it is impossible
to separate, is by no means an uncommon butter
fly, especially during and after the rains, but at
times for months together none are to be seen.
At times too they migrate towards the south
or south~west in countless numbers.

Terias hecabe (Linn.). Very common everywhere, after the

Do. libythea

rains appearing in swarms,

(Fabr.,). This species ocours near the coast,
and we have specimens from Rewa Danda,
but it is apparently not by any means
common, though it may often be overlooked
amongst the far larger number of the other
two representatives of the genus,

Do. leta (Boisduval). At times this is very common,

especially during the cold weather, bat at
other times none are to be seen.

Teracolus calats (Cramer), Theformerly recognised local species

T. cypreeus (Fabr.) has now been sunk as an
inconstant variety of the above. Itisan ex-
tremely local species, as it never wanders far
from the food-plant of the larva (Salvadora
persiea) which is a very eccentrically distributed
tree. Near the tree the butterfly genmerally
swarms. We have no record of it from the hills,
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87

89

91
92

93

94

96

97
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Teracolus puellaris (Butler). This common Gujerat species
ocours at the northern limits of the Konkan.
We have never heard of it in the neighbour-
hood or south of Bombay or on the hills.

Do,  danas (Fabr.)). This is also a local species. Col.
Swinhoe took it in Bombay during a famine
year, and we found it lately in great numbers
on Worli Hill, Bombay. It occurs—probably
more or less regularly—in the Tapti Valley,
being a common Gujerat species.

Do.  eucharis (Fabr.), Cap. Watson considers this a
distinct species from the next, v:z.,

Do, etrida (Boisduval). They both occur commonly in
Bombay and everywhere in the district, but no
doubt are to be found locally all along the
coast,

Izias marianne (Cramer). Common everywhere.

Lo. pyrene (Linn.) Common everywhere.

Hebemoia glancippe (Linn.) This is a local species according
as the food-plant of the larva (a kind of caper)
is plentiful or not. It occurs all over the
hills and is not at all uncommon in Salsette,
while it has been seen occasionslly in Bombay
Island.

Nepheronia geea (Felder). Quite common in Bombay and
Salsette, especially after the rains, and every-
whero throughout the district.

Appias libythea (Fabr.)., Very common in Bombay and
Salsette at times, espeocially before the rains.

Huphina phryne (Fabr.). This in its various ssasonal forms
is very common overywhere,

Belenois mesentina (Cramer). More or less common every-
where.

SuB-FaMILY—PAPILIONINE.

Ornithoptera minos (Cramer). Mr. E. H. Aitken records this
from Karanja, across the Harbour, and also
from Ratnagiri.- It is probably carried great
distances by the wind.
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98 Papilio hector (Linn.). Occurs regularly about Bombay and

99

J00

101

102%

103
104

105

106

107

108

Salsette. And also on the hills, and is very
abundant in some years.

Deo. aristolochice (Fabr.), Certainly more common than

P, hector, occurricg throughout the distriet.

De. agamemnen ( Linn.). Quite common all over the

district, particularly about gardens.

Do, sarpedon (Lima.). Confined entirely to the hills,

where it is common from October till the end
of the year,

De. nomius (Esper). In the Society’s journal (Vol. I).

Do.

Do.

Do,

Mr. E. H. Aitken mentioned specimens in the
oollestion from “ the ghéts which lie be-
tween the Tanna and Nasik districts.” Besides
this our only record is a single but unquestion-
able specimen observed by himself on Malabar
Hilk

erithonius (Cramer). Common everywhere..
. pammon (Linnzus). Quite common aH over the dis-

trict. Of the several forms of females the poly-
tes type, which resembles P, aristolochie, is the
commonest and the romulus type is not rare,
but we have no record of the form that is simi-
lar to the male.

polymnestor (Cramer). Quite common on the hills

above 2,000 feet and occasionally found even in
Bombay.

helenus (Linnaeus). This also oceurs on the hills. It

has been recognised beyond doubt by Mr. E.
H. Aitken on Malabar Hill.

dissimilis (Linnweus). This occurs in Bombay and

Salsette, but is never to be, seen in any nom-
bers. It is also found at Matheran and on the
ghéts.

SuB-FauMiLy—HESPERIID &,

Celeenorrhinus ambareesa (Moore). Found all over the

district in suitable localities, but especially
common on the hills,
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109 Cel@norrhinus leucocera (Kollar). In Capt, Watson's beok
on the Indian Hesperiidee, Col. Swinhoe is
mentioned as having obtained this species in
Bombay. We have not seen it within our
limits ourselves.

110 Sarangesa purendra (Moore). Mr. J. A, Betham reeords
this species in his Matheran list in the
Society’s journal (Vol. VIII).

111 Do. dasahara (Moore), Mr. R. C. Wroughton
took this species at Bassein, Tanna district,
as mentioned in the list in the Society’s
journal (Vol. I). We have taken it lately in
Salsette.

112 Coladenta tissa (Moore). Mr. Aitken records two specimens
taken “ by Mr. R. C. Wroughton at Bansda,
between the Surat and Tanna districts,”
in the second volume of the Society’s journal,

113 Hesperia galba (Fabr.). This is not uncommon anywhere

) throughout the district.

114 Suastus gremius (Fabr.). Not uncommon in Bombay and
Salsette. We have no record of it from the
hills, .

115 Iambriz salsala (Moore). Col. Swinhoe took this species in
Bombay, and we have found it occasionally in
Salsette lately.

116* Taractrocera meevius (Fabr., Our only record of this
species in the distriot is from one specimen
taken last year by Mr. N, Marryat at
Nandurbar in the Tapti Valley.

117 Do. " nicévillei, This species, which was formerly
known as Ampiitia coras (Cramer), swarms
in the grass in Bombay and Salsette during
the hot weatber and early part of the mon-
soon.

118 Arnetta vindhiana (Moore). To this species that formerly
known as Isoteinon nilghirtana (Moore) is
now sunk, It has been recorded by both
Col. Swinhos and Mr, Betham from Matheran,
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119 Matapa aria (Moore). This species is probably mjore

120

121

122

123

124

125

126

127

128

common than our records would appear to
indicate, It is included by Dr. Smith
in his Matheran list, but we have no
definite instance of its occurrence since.
It may be easily recognised by its bright
red eyes,

Gangara thyrsis (Fabr,), About Bombay and Salsette this is

by no means uncommon in certain localities,
but as it does not come out till sun-down it
may often be overlooked.

Udaspes folus (Cramer), This very conspicuous species is quite

common in all snitable localities, including
both the hills and the neighbourhood of Bom-
bay.

Telicota bambuse (Moore). Occurs in Bombay neighbour-

hood as well as on the hills, wherever bamboos
grow.

Baoris (Parnara) bevani (Moore), Common about Bombay

Da.

do.

and Salsette.

guttatus (Bremer and Grey). This species,
which is closely allied to the preceding, is
named by Capt. Watson as having been taken
by Col. Swinhoe at Bombay.

Do, (Chapra) sinensis (Moore). [ = C. prominens,

Do.

do.

(Moore)]. Not uncommeon in Salsette, Bom-
bay, and across the harbour.

mathias (Fabr.). The commonest of the
whole family all about the neighbourhood
of Bombay, especially during the rains.
The doubtfully distinet B. agna (Moore)
has been recorded by Col. Swinhoe from
Bombay.

Hasora (Parata) chromus (Cramer). Found everywhere

Do,

do.

throughout the district.

chabrona (Fabr.). This species is recorded
from Bombay by Col. Swinhoe under the
name of aless,
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129* Bibasis sena (Moore). Mr.J. A. Betham records this in
his Matheran list in the Society’s journal
(Vol. VIIL.), having taken it in the *“Mar-rai.”

130 Badamia exclamationis (Fabr.)). Common everywhere both
on the hills and near the coast. At times
hundreds may be seen migrating across the
harbour at Bombay.
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THE POISONOUS PLANTS OF BOMBAY.

By LizuT.-CoroNeL K. R. KIRTIKAR, LM, F.LsS.,
MEBuBER,
ASSOCIATION INTERNATIONALE DES BOTANISTES,
HoLraNp,
CiviL SURGEON, RATNAGIRI.
Parr XX,

(WirH Prate V.)
(Continued from page 45, Vol. XIV.)
JATROPHA CURCAS, Linn.
NaATURAL ORDRR—EUPHORBIACEE.

MaraTaT :—1@=( Jepdl ), AR T&=(Mogli Erand).

A large, low-branching, irregular, seraggy shrub.

BRANCHES—irregular ; younger ones with close-packed leaves
and green bark.

BARK—of older branches from one to two lines thick, light-green,
covered with a thin pellucid or translucent paper-like epidermis which
oracks and falls off in irregularly-shaped pieces. The bark on seotion
with a penknife pours out copiously a thin translucent whitish juice
which on exposure to air turns brown or even blood-red, and dries up
in opaque tears or irregular masses. The bark of the oldest branches
is light-ash-coloured, and has here and there innumerable yellowish
spots of the size of a millet-seed.

‘WOOD—white, very soft and spongy ; pith well marked and dense
in young and topmost branches. The wood, says Dymock, is loaded
with starch,

LEAVES—saattered on the older branches ; closely packed at the
top of youngest branches ; alternate ; the youngest leaves of a reddish
tinge, with a tomentose under-surface, the tomentum disappearing as
the leaf grows old and assumes a green color. Upper surface smooth.
Shape broad-cordate, or orbicular-cordate ; 5-angled. Henoe called
¢ Angular-leaved Physic-nt.” Hooker says the leaves are 3—5 lobed,
but as generally observed they are distinctly 5-lobed, Lobes 4—6
inches in diameter.

Nerves—otherwise called VEINS, well marked and prominent en
the under-surface.
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PeTIOLRS—as long as the Llade ; round ; smooth ; inserted on a kid-
ney-shaped projection of the bark and surrounded at the insertion by a
thin expansion of the epidermis. STIPULES absent.

INFLORESCENCE.

Flowers moncecious, yellow, or yellowish-green ; pubescent ; in ter«
minal corymbose cymes hearing many small flowers ; the central flower
in the cyme or in its forks being always female, The flowers are
scentless absolutely. The peduncle is often seen arising from exterior
axils, BRacrs, entire small, one below each sub-division of the cyms,

. and generally one pressing on the calyx.

I.—MALE FLOWERS.

Found at the extremities of the ramifications of the main flower
stalk, on short articulated pedicels ; deciduous.

CALYX—greenish ; scpals five, lanceolate, imbricate,

PRAEFLORATION, convoluted.

COROLLA—yellow ; } inch in diameter ; petals five, ovate-ob-
long ; villous within, Hooker says that the corolla is salver-shaped ;
Roxburgh says it is campanulate. It is the female corolla that is
campanulate, as will be seen from my Plate V accompanyino'

PrEFLORATION, contorted.

STAMENS—many, says Hooker ; 8—10, says A. de Jussieu;
6 says Roxburgh,

FiLamBxTs—connate, says Hooker. A. de Jussien desoribes them
thus :—“ Inferiorly connate, of which 3—>5 are interior and larger than
the outer ones.” (Euphorbiacearum Genera, p. 37, Paris, 1824).
Rosxburgh, on the other hand, describes the arrangement of the fila-
ments thus :—* Filaments siz, the central one very thick and columnar;
the five external ones filiform, towards the base adhering to the central
one ; all erect and a little longer than the calvx.” The central mass
of filamentous column represents the abortive Gyr.cecium.

AxtHERS—Yyellow; often tinged brown. Says Roxburgh—¢ Ten,
sagittate, equal ; five supported by the long central filament, and one by

_ench of the others.” Hooker describes the anthers as erect, 2-celled.

The anther-lobes dehisce longitudinally from above downward. Anthers, .

says Baillon, are extrorse, dehiscing marginally. PoLLEN—Iarge,
spherical. Disk—always present but varies in form. It is either a
yellow entire ring, or is made up of five yellow glandules or squamules

“The glands of the hypogynous disk are free or united > (Baillon).
8

.
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IL—-FEMALE FLOWERS,

Seated in the divisions of the male pedicels, ** with their own pedicels
not articulated” (Roxb.).

CALYX—as in the male flowers, but persistent.

COROLLA—as in the male flowers, but more substantial, and ‘dis-
tinctly companulate.

Disg—not so well-marked as that of the male flowers,

STYLES—3; bifid or bi-lobed (A. de Jussieu); short. ‘¢ Connate
below or united in a slender cclumn ; glabrous ” (Hooker).

STIGMAS—S3 ; bifid, pubescent.

OVARY.—3-carpelled, each carpel containing one ovule ; superior-
¢ glabrous” says Hooker. Notethatthe ovary and styles are said to be
pubescent in Jatropha ourcas of Wallich (Syn.,—J. Wightianus),—
Hooker. It may be noted here that at times only one ovule, or two,
mature into seed. Very seldom have I seen the three ovules yielding
three seeds. But that the three ovules do so yield three seeds will
be seen from my illustrative plate acoompanying this paper. The ovule
is pendulous from the inner angle of the central column.

FRUIT—A tricoccous capsule ; oval, or globosely oblong ; 1—14
inch long ; § inch broad, or even 1 inch ; green when first formed ;
yellow when mature ; brownish or black when dry. Hooker says there
are 2—4 cocei, but 1 have never seen the fourth coccus.

Exocarp—thick and succulent ; fully of milky or pellucid white

- juice ;2 lines thick, Black or brownish, and easily removable when
dry.

ENDoCARP—* crustaceous or bony ” says Hooker.

SEEDS—} —% inch long ; # inch broad ; oblong; laterally at-
tached about the middle of the cell, with a distinet white aril at the
hilum ; convex on the outer or dorsal side ; angular on the inner or ven-
tral side.* There is a well-marked ridge on the ventral surface
{Dymock).

TrsTA—smooth, black, crustaceous.

“The lorica and tegmen,” says O’Shaughnessey, ‘are separable.
The internal tegmen is hard, brittle, with resinous and brownish frac-
ture ; the almond is white, foliaceous, covered with a thin white mem-
brane,” This membrane is like tissue-paper and easily separable.
The almond is inodorous, of agreeable taste, but slightly acrid after

e Footnote.—O?Shaughnessey’s Bengal Dispensatory, p. 658, Calcutta, 1841.
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chewing. It renders the saliva emulsive, and irritates the fauces
(O’Shaughnuessey). : :

ALBUMEN—* Fleshy ” says Hooker ; “ Copious and oily ” says
Dymock (Pharmacographia Indica, Vol. IIL, p. 276, Bombay 1893).
1t is best to speak of the “ Albumen ’” as Endosperm,

CoTyLEDONS—broad ; flat ; foliaceous ; adhering closely to the large
mass of endosperm. The endosperm cells contain a net-work of proto-
plasm saturated with oil. This oil does not exist in the form of
globules or drops, though it can be extracted by pressing the endos-
perm-tissue as in the case of the seeds of the castor-oil plant.

RADICLE~ superior, short, thick,
EuBrYO—straight, central.

GENERAL REMARKS.

Jatropha curcas is an exotic, naturalized in India. It appears to be
a free and rapid grower in this country, not wanting much care. It is
a hardy plant, which has taken quite kindly to the soil of Western
India whether it be in the Konkan or in the Dekkan. In both these
divisions of Western India, I have seen it grow profusely as a hedge-
plant, where no human hand has watered it. It evidently takes its
nourishment from the air, and from the soil in which it grows, depend-
ing mainly on the rain-water and dew, whenever it can get it. In
the Konkan it gets its water-supply from the monsoon rains from
June to October. Hooker says that the plant is ever-green. It is not
so in the Konkan, I have seen that in the Thana and Ratnagiri dis~
tricts it is leafless, though in inflorescence during April and May. Nay, -
in 1898 in Satara (Dekkan) I found the plant leafless in January and
February, The plant is a native of Brazil and of the Weet Indies.
From Brazil it is said to have been introduced here by the Portuguese.
(Dymock). It may be so ; it is probably introduced here from Northern
Africa also, by way of Arabia. No mention appears to have been made
of this plant by Henrique Van Rheede in his elaborate work entitled
Hortus Indicus Malabaricus published at Amsterdam in 1678 in six
folio volumes, fully illustrated with the aid of three local Pandits—
Kango Bhat, Vinayak Pandit, and Appa Bhat. The Marithi or guasi-
Marathi letter-press of the preface these three Pandits then wrote is.
very charaoteristic of the Marthi spoken and written in Malabar in
the seventeenth century.
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Jatropha curcas, however, appears to have been mentioned in Bhév-
Prakash, a Sanskrit work describing several Indian plants. “Its author,
Bhav Misra,” says Dattaram Chobhe, ¢ flourished in Madras about 350
yearsago.” Surgeon-Goneral Balfour of Madras says that Blav Misra
flourished so far back as 1550 A. D. It is possible then thatthe Portu-
guese must have introduced the plant intoIndia, Sir George Birdwood
says that “Jatropha onrcas was first mentioned by Monardes” (Veg.
Products, Bombay Presidency, page 77 and page 808, 2nd ed. Bombay,
1865). Monardes is evidently u misprint for Monardus, for no such
name as Monardes is mentioned by Professor Sachs in his History of
Botany (1530—1860), published at Wiirzburg in 1875, and translated
into English by Garnsey and Professor Balfour in 1890 (Oxford). I
find, however, from John Gerarde’s Herball that Thomas Johnson, an
Apothecary of London who re-edited Gerarde’s Herball in 1663 A.D,,
mentions an American writer named Nicolas Monardus. Johnson, in
addressing his readers in a prefatory note, speaks of Nicolas Monardus
as being a writer on the simple medicines of the West Indies. Evi-
dently Monardus flourished about the middle or end of the sixteenth
century. From Johnson’s remarks in Gerarde, I find that the works
of Monardus, originally written in Spanish, were translated into Latin
by Carolus Clusius between 1583 and 1601. ¢¢ Carolus Clusius,” says
Johnson, ¢ was a learned, diligent, and laborious Herbarist.” Carolus
Clrsius, a Frenchman by birth, was otherwise named Charles de
I'Ecluse. He was born in Arras in 1526. His family suffered from
religious persecution in France, and he spent the greater part of his
life in Germany and the Netherlands. In 1573 he was inviled to the
Imperial Court of Vienna by Maximilian II. Clusius accepted the
invitation and removed to Vienna. Subsequently in 1593 he became
Professor of Botany in Leyden and died there in'1609 (Sachs).

O’Shaughnessey notes that Jatropha curcas is a native of New Anda-
lusia and Havana (in the Island of Cuba). A. de Jussieu says that it is
also a native of North Africa. Now, it is a well-known fact that India,
especially its Western Coast, and North Africa, through Arabia, have
for several centuries past been in close mercantile intercourse with each
other, It is, therefore, just possible that Jatropha curcas was intro~
duced into India by the mercantile Arab and Afric visitants of the
ghores of Wastern India, But I have no authentic information on this
point. It is & mere surmise of mine. The Afric coast has given to the
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Ratnagiri Coast a class of fishermen called the Ddldis who are dis-
tinctly of Afric blood and origin. Possibly their progenitors brought
the plant with them, Why not?

In English parlance the plant is known as the Physic-nut or the
Purging-nut. It must be noted that it is quite different from the plant
known as Poison-nut which is Strychnes Nuxz-Vomica. The seeds of
Jatropba curcas are known as Pignons d'Inde (Dymock). The oil
obtained from the seed is spoken of as Oleum snfernale by Professor
Dr. L. Lowin of Berlin (page 374, Lehrbuch der Toxikologie, 1897).
The oil is similarly spoken of by ‘Dymock thus :—“1It was formerly
employed as a purgative by European physicians under the names
of Oleum Ricini majoris and Oleum infernale.”” Roxburgh says that
the plant is one of the most common on the Coromandel Coast, and in
flower and fruit all throughout the year. This fuct is worth noting,
as showing the effects of local influences on the growth of plants.
Talbot of Canara fixes a definite time for flowering and fruiting, That of
flowering from April to May ; that of fruiting during the rainy season.
I must note here one important remark which Roxburgh makes regard-
ing the wood of the plant. In observing that the wood of Jatropha
curcas is too soft and sporgy to be of any use he cogently adds that
the wood ** will not even burn freely.”

With regard to the oil expressed from the seeds, O’Shaughnessy and
Roxburgh say that it is used to burn in lamps by the poorer classes of
the natives of Bengal. I am not aware that it is used on this side of
India for any such'purpose. But in America it appears to be so nsed
frealy.

In noticing this plant as an exotic in his Flora of Ceylon (Vol, Iv,
p- 46, London 1898), Dr. Trimen says that it is very commonly planted
as a fonce round native gardens, and that it is a violent purgative,

Dymock says that-Jatropha curcas is said to have buen introduced
from Brazil by the Portuguese. Sir George Birdwood gives South
America as the habitat of the plant. The plant seems to be well-known
in China, as the Chinese turn out a fine black varnish by boiling the
seed-oil with Oxide of Iron. Dr. Dymock observes that the juice of
the plant, when dried in the sun, forms a bright reddish-brown, brittle
substance like shell-lic, which may yet be put to'some useful technical
purpose (Pharmacogr. Ind,, Vol. IIL., p. 275). A similar remark is
made by Dalzell and Gibson :—* The fresh juice of the stem when
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dried forms an elegant lac-like substance, which may yet be applied if
the Arts” (p. 77, Supplement, Bombay Flora, Ed. Soc. Press, 1861).

Though the oil of the seeds of Jatropha curcas is largely used in
Jamps in the different parts of India mentioned above, it is known in
European commerce as the “seed-oil ” (G. Birdwood). No such oil
that I am aware of is exported from India. So says Sir George Bird-
wood also,

In a work entitled “ A General System of Botany” by Emm Le
Maout and J, Decaisne, translated by Mrs, Hooker in 1873, London,
Longmans, Green & Co.,at page 698, I find the following remark which
is well worthy of the consideration of Indian soap-makers, The re-
mark runs thus :—* The seeds of Jatropha curcas [Physio-nut], a
shrub growing throughout the hot countries of America, yield a plenti-
fal supply of an oil of which soap is made.”

Garoias de Orts, in his Colloguies on Indian Plants, mentions a plant
named Jatropha (see p. 79, 2nd Edition, Lisbon, 1872). Whether it
is the same as Jatropha curcas or not I am not able to determine.

The following are the SYNoxnvYMS of Jatropha curcas, Linn., as given
in Hooker’s Index Kewensis (pages 1251-1252, Part II, 1893, Claren-
don Press, Oxford) :—

1. Jatropha acerifolia, Salisb, Prod. 389,
2. J, condor, Wall, Cat, N, 7799,
3, J.ourcas, Wall, Cat. N, 7799 D==Wightiana.

Note that there is a plant called Jatropha peltata, figured by Wight
in his plate 1169 in the Icones Plantarum which is the same as Jatro-
pha Wightiana, referred to above under synonym No. 3. Note again
that what Wight depicts as Jatropha villosa in plate 1159 of his Ioones
is said by the Compiler of the Index Kewensis to be nothing but
Jatropha Wightiana, The older writers speak of this plant as Curcas
purgans. Beck says it is the Tuva trec of the Philippine Islands. It
is also known as Indian nut,

In a list of five hundred Indian plants published in Canarese at
Mangalore by the Basel Mission Book and Tract Depository under the
authorship of C. Stolz, the following synonyms are given :—

(1). Castiglionia lobata, R. B,
(2). Ricinus swericanus, Mill,
(Page 11, 2nd Ed., 1891),
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1t may be noted here that like the leaves of the Castor-oil plant (Rici-
nus commaunis, Linn.) the leaves of Jatropha curcas have galactagogune
properties. A decoction of the leaves is used in the Cape de Verd
Islands to excite secretion of milk in women (A. A. B. in Maunder’s
Treasury of Botany, Part I, page 863, Edition 1870). Dr. Bennett of
8ydney (Australia) is oredited with having made the following
observation in his work entitled The Gatherings of a Naturalist :—

“ The milky acrid glutinous juice, when dropped on white linen,
produces an indelible stain, at first of a light-blue colour, but after
being washed changes to a permanent brown : it might, therefore, form
a very excellent marking ink.” I have not been able to obtain such a
stain. Will any of my readers help me in settling this point ? The
oil of Jatropha curcas seeds is said to he of a light colour, and used as
a substitute for Linseed oil, as well as for dressing cloth (Maunder’s
Treasury of Botany). It is also said to form & basis for the red dye of
the cotton fabrioc known as Turkey red. '

The following remarks are made with the object of engaging the
attention of those earnest students of plant-life who are interested in
the investigation of the question as to how the environment of a plant
in the Eastern and Western hemispheres respectively affect the exist-
ence and growth of any particular genus or species of this or that
plant. It is well-known that several members of the Euphorbiaces,
like several members of the Cactacesm, are succulent plants, Strivtly
speaking, Jatropha curcas is not a succulent plant, but at all times of the
year in Tropical East India, especially on the coast of Western India, in
the Konkan and in the Dekkan, it §s rich in a milky juice. Such
plants, rich in milky juice all throughout the year, may during their
existence in the hot weather be aptly compared to camels—as the
“ ships of the desert.” Indeed, they provide for themselves a large
quantity of water and are then able to dispense with further supplies
for a long time without injury. ¢ The cells of the aqueous tissue are
comparatively large, and their walls thin ; the active protoplasm within
forms a delicate layer round the walls—that is to say, a sac whose
cavity is filled with watery, often mucilaginous fluid.” These remarks
of Kerner Von Marilaun’s (Oliver’s Translation, History of Plants,
p. 828, Vol. 1., 1894, London) may well apply to Jatropha curoas.

It may be noted here that the flowers of Jatropha curcas besides
being odourless don’t appear to be invaded by insects. Cattle wont touch



84 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol, XV,

its leaves. Henoe as a hedge-plant it is very serviceable as salready
noted in my foregoing remarks. I may here emphasize the fact that
Jatropha ourcas is one of the Euphorbiaceous plants in which each
plant without exception develops both true staminate and pistillate
flowers on one and the same flower stalk, It must be further observed
that the members of the Euphorbiales, not to speak of the genera only
but also of the specimens of the species and varieties locally obtained,
differ at times very widely in individual development of parts of the
plant under local influences of soil and climate. But what I have
noted above is the result of my personal observation of this plant in
its living condition in Bombay, Thana, Satara, and Ratougiri.

I have noted above that Dr. Dymock speaks of the seed of Jatropha
curcas a8 Pignon d'Inde. Just a word of warning to my readers. 1
find from Baillon’s Natural History of Plants, translated from bhis
elaborate French work by Marcus Hartog, that there are two kinds of
Pignon d'Inde, viz.—the large and the small. The large one is the
seed of Jatropha curcas, otherwise called by Baillon as the Jatropha of
Barbadoes (Castiglionia lobata, R. e¢ Pav.). The small Pignon of India
is the seed of Croton Tiglivm, the oil of which is much more deadly
(p. 162, Vol. V., 1878, London. Baillon’s Translation into English by
.M. Hartog.)

From Paxton’s Botanical Dictionary it appears that Jatropha curcas
-was introduced into England from South America in 1731. It is
.noted as an ever-green plant ( p. 310, Edition by 8. Hcreman, 1868,
London).

Baillon remarks that the wood of Jatropha curcas is ¢ soft, easily
-decaying ; palisades are however made in the Indies” (West— K. R. K.).
‘Baillon further adds that Jatropha ouroas is used for hedge rows in the
.Antilles (Marcus Hartog’s English Translation of Baillon, Vol. V.,
.p. 175).

POISONOUS PROPERTIES.

The seeds of Jairopha curcas are poisomous. They produce, when
taken internally, vomiting and drastic purging. The oil obtained from
.the seeds has similar effects. “The seeds are employed by the native
dvctors of the Philippine Islands and considered excellent and mild
“purgatives in doses of from one to four seeds. The effeots which result
-from an overdose are vomiting, purging, a burning sensation in the
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stomach, with a determination of Llood to the head. * *  *
Dr. Bennett, the well-known naturalist of Sydney, has himself adminis-
tered these seeds to Europeans, but has found their effects very
irregular, and ocoasioning, in all cases, a burning sensation in the
bowels followed with nausea and vomiting ” [A4. 4. B. in Maunder’s
Troasury of Botany].

Beck says that the effests of seeds are at times so great that im
addition to vomiting and purging there is insensibility, and great weak-
ness followed by death, Violent inflammation of the musous membrane
of the stomach and intestines has also been noted (p. 832, Medical
Jurisprudence, 5th Edition, London, 1836), .

The following is an extract from Dr. Hilton-Fagge’s Report on
Toxicology and Materia Medica (p. 347, New Sydenham Society’s
Year-Book, 1865, London) :—*‘ In the Medical Times and Gagette—
(London, 1864, 1. 703)—are recorded several cases of poisoning” by
the seeds of Jatropha curcas, “ which ocourred at Birmingham, where
three or four sacks of the nuts were sold by auction, These nuts. were
Joft on the floor, and some boys, getting acoess to them, put some into
their pockets, and finding their taste pleasant not only ate some of
themn themselves, but gave others to their friends, In consequence
thirty-three persons were taken so ill as to be obliged to be carried
to the General Hospital. Some of them had only eaten three or
four of the nuts, but others ate as many as fifty. Symptoms came on
in some cases in ten minutes; in others not until two to two hours
and a half had elapsed. Tbe chief effects were pain and burning in
the throat, pain and distension of the abdomen, giddiness, vomiting
‘and drowsiness; and after an interval, purging—the evacuations
‘being copious, mucous, and net unlike the rice~-watery stools of cholera.
In some cases the depression was very great; in many there was
dysuria ; fever was always present as an after-effect. Dilatation of the
“pupils was believed to exist in those who took a large quantity of the
poison. It is doubtful whether the drowsiness—from which the patients
“were easily rousad—was a narcotio effect of the nuts or whether it was
caused by the great prostration.” [N.B.—Ilam inclined to think the
latter caused drowsiness—K. R. K.] Strangely enough, all the cases
recovered ! The treatment consisted of the administration of emetiva
and purgatives, Will not the Homoeopaths say * Similia similibus

curantur ? "’
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Dr. Nornmmn Chevers® quotes a case reported by Morrett of Salem
(Madras Presidency), and fully detailed in the Madras Quarterly
Journal of Medical Sciencs, p. 37, July 1861. The case was that  of
a healthy young English gentleman, who ate fifteen or twenty auts
of Jatropha curcas, The taste did not arouse suspicion. In an hour
and-a-half burning sensations in the throat and stomach were feit,
attended with great restlessness. There was profuse purging, with
great pain and vomiting, by which portions of the nut were rejected.
In another hour and-a-half there were severe cramps of the lower
limbs, The purging now ceased. The eramps were so violent that
frequently the patient sprang in agony out of bed, and stamped
his feet with all his force upon the ground as if to flatten them, the
cramps distorting them. The cramps affected, with less severity, the
muscles of the arms, abdomen and back. Occasionally there were
‘oonvulsive twitches of the back, almost like those in tetanue, He
gradually became perfectly deaf. There was also impairment of
sight. The pulse was very small, thready and weak, Skin cold,
damp, and clammy. Features sunken and contracted. 7T'reatment—
Hot brandy and water, warm bath, anodyne frictions, and hoi
bottles, In about seven hours reaction set in and he slowly
improved. Throughout the following day he remained totally deaf,
and had slight cramps. Next day he was awakened by the
ohurch bell, and was quite convaleseent. Although during his illness
he had appeared quite conscious, he had no recollection whatever
of what happened later than the profuse purging. Several other
young gontlemen were in like manner affected in a less alarm-
ing degree, having taken fower of the nuts, but in none of
them was there deafness or loss of memory.” In giving this
long extract from Chevers my only apology is that his work
is out of print now. My quotation, therefore, is likely to be
of use to those who do not happen «to have his work in their
library. .

So far as I know, the seeds of Jatropha curcas bave never
used for criminal poisoning. Brigade-Surgeon Lyon, C.L.E., in his
Medioal Jurisprudence (p. 205, Ed., 1889, Calcutta) says that several
cases of accidental poisoning are recorded, My foregoing observations
.will amply bear him out in his assertion.

* Medical Jurisprudence for India, p, 275, Calentta, 1870, Thacker, Spink & Co,
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To add farther evidence with regard to the poisonous nature of
Jatropha curcas 1 quote Sir Robert Christison of Edinburgh. He
observes that the seeds of the physic-nut of the West Indies,
“ when applied in the form of powder to a wound, produce violent
spreading inflammation ef the suboutaneous cellular tissue; and when
introduced into the stomach they inflame that organ and the intestines.
Four seeds will act on man as a powerful cathartic. I have known
violent vomiting and purging occasioned by a few grains of the
cake left after the expression of the fixed oil from the bruised seeds ;
and in some experiments, I performed a few years ago, I found that
from twelve to fifteen drops of the oil produced exactly the same effects
as an ounce of castor oil, though not with such certainty ™ as that of
castor oil, I presume, [K. R. K.*].

I offer to my readers the following quotation from A. 8. Taylor’s-
Medical Jurisprudence (2nd Ed., Vol. I, p. 328) :—

“In August 1858, 139 children in Dublin suffered severely from
eating some of these nuts, namely, of Jutropha curcas (Medical Times
and Gazette, August 1858). They all recovered,” * *

« M. Chevalier refers to a case in which thirty-threa persons were
poisoned by eating these ssads. The symptoms which they suffered
from were nauesa, vomiting, and general depression. Twenty were.
go ill that they were placed in the beds of an hospital; the remaining
thirteen soon recovered.”

In 1871, when a student in Grant Medical College, Bombay, I ate
two seed-almonds of Jatropha curcas which was then growing near
the Vehar water-pipe in the College garden in front of the Clock-
tower, 1 suffered from the effects of the almonds for fully six hours,
thongh the nuts were plensant to eat. My {riend and fellow-student
Kban Bahadur Dr. K. B. Cooper, now Civil SBurgeon of Shikarpur,
also ate some with me. Perhaps he will remember the incident.
I romember it very well, as the emesis it produced was very
trying. My medioal attendant, Dr. Sakharam Arjun, of sacred and
loving memory, thea living in the same house with me, gave me a
word of warning not to play pranks with my life in the course of my
botanical studies by tasting unknown plants, merely for the sake of
experiment, Such foolhardiness, I know, has often destroyed valuable
lives. There isa saying in Marathi Jur@red arsm u A am,

* Christison’s Treatise on Polsons, p. 591, 4th Edition, Edinburgh, 1645,
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which means that if jepal is recklessly used, death is the result
(Mr. G. 8. Bhide, Jailor, Ratnagiri Prison).

As regards the seat of the poisonous element, O’ Sbanghnemy
says that it is the embryo which is the source of the acridity of the
seed and its poisonous nature. I doubt this very much. I feel
almost sure, that the acridity and the poisonous principles lie in the
once so-called albumen, and now called the endosperm. I do notat
all believe, as suggested by O’Shaughnessy, that the removal of the little,
insignificant embryo rids the nut of its poisonous property and makes
it “bland and alimentary,” Although this statement is made by
O’Shaughnessy on the high authority of M.M, Feé and Humboldt,
I must set my face humbly against it.

I find myself “all at sea ” with regard to the chemical nature of
the poisonous element of Jatropha curcas.

The active principle of the oil of Jatropha curcas, says Rai Bahadur
Kanny Lall Dey, F.C.S, of Caloutta, has been named Jatrophic acid.
A recent research (A. Siegel, 1894) attributes the activity of the seeds
to a poisonous tozalbumen analogous to Ricin and named Curcin
(-p. 169, Indian Drugs, 2nd Edition, 1896, Caloutta), XRicin, says
J. Charles E. Sobn, F.C.8,, a member of the Society of Public
Analysts of London, is a poisonous principle of castor seed of the
albuminous kind (p. 191, Index to a Dictionary of the Active Principles
of Plants, 1894, London). Dymock observes that Dr. H. Stillmark
has discovered in tho seeds of Ricinus communis an albuminoid body
which has been named Ricin. This, however, says Dymock, does not
appear to be the purgative principle (p. 277, Ph, Ind., Vol. 11L)
It may be noted that Ricin appears to have a peculiar effect on blood,
causing a rapid conglomeration of the red corpuscles, together with
the formation of a substance like fibrin,

The oil of Jatropha curcas is said to contain an active principle simi-
lar to that of the castor seeds. It is known as Ricinoleic acid. Its
formula is C,sH3,04. It occurs as a glyceride in castor oil together
with tripalmatin and tristearin. It also oocurs in Jaéropha curcas. It
is a thick oily liquid which solidifies below O° C., and mixes in every
proportion with alcohol and ether. Its alcoholic solution has an acid
reaction, an unpleasant persistent acrid taste, and does not oxidize in
the air (Roscoe and Schorlemmer’s Treatise on Chemistry, Vol. I11 ;
Organic Chewistry, Part 11, p, 484, Edition, 1890, Macmillan).
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I must not omit to mention here what Professor Schmiedeberg of
the University of Strassburg says regarding the active principle of Cas-
tor oil. He says :—* It is soluble in the intestinal fluids only ; here
alone it meets with the conditions necessary to its efficiency after it
gets into the bowels. Like Croton oil, Gamboge and Jalap resin,
Castor oil is insoluble in watery fluids, and consequently passes the
stomach unchanged. In the intestines it is dissolved by the alkalies of
the bile and pancreatic juice.”* These remarks may well apply to the
seed-oil of Jatropha curcas.

DESCRIPTION OF PLATE V.
Fig. No. 1, Jatropha curcas, § natural size sprig with diminutive
inflorescence and tender red leaf. .
» 2. Natural size inflorescence, with the companulate

female flower,
» 8. Fruit natural size,
» 4, Transverse section of natural sized fruit with tricoccous

arrangement, showing a seed in each cocous,
» 5. Seed. Natural size, showing the white aril at the top,

* Elements of Pharmacolagy, translated by Dixon of the Univemity of Bydney,
PP. 108 and 109, Edinburgh, 1867,
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THE BIRDS OF THE MADHUBANI SUB-DIVISION OF THE DAR-
BHANGA DISTRICT, TIRHUT, WITB NOTES ON SPECIES
NOTICED ELSEWHERE IN THE DISTRICT.

By C. M, INgLIs.

Parr VI,

(Continued from page 171 of Vol, XIV,)
ORDER—GAVIZE,

Family Laride.

(264) Lawus 1CHTHYAETUS,—The Great Black-headed Gull,
Blanford, No, 1489 ; Hume, No. 979.

A rare gull in the district, Though I heard from one of my men about
a large gull several times it was not till the 18th of last December that I
obtained one, A mir-shikar in my employ brought me a live one which had
got snared in a noose at the Maiser Chaur. I kept it for several days in my
water aviary, but it died. All gulls are known here as “ Kheir,”

(255) L. ripiBUNDUS,—The Laughing Gull,
Blanford, No, 1490 ; Hume, No, 981,

This speocies is also rather rare. I have only succeeded in getting three
specimens, one being in breeding plumage which was got on the 11th March,
They were obtained from November to March, I have never seen more than
one of this species on the same marsh, |

(256) L. BRUNNEICEPHALUS,—The Brown-headed Gull,
Blawford, No, 1491 ; Hums, No. 980,

This is the common gull on the marshes in the vicinity of Baghownie and
a fow are also met with on the Keray River. I, never came across any gulls
in the sub-division though they ave certain to ocour on the Minti and Sumda
chaurs, On the Maiser Chaur these gulls are, I believe, to be found in fair
numbers throughout the cold weather, It was some time before I procured
specimens, as ou the marsh which I shot over they were rather wary. Tkese
gulls settle a lot on the water and nearly always where cormorants (P,
javenicus) are feeding, and for many days my man used to hit the latter birds
instead of the gulls. They seemed to have a charmed life and it was not till
the 31st January 1902 that the spell was broken, All my specimens were got
from November to the middle of March and none had assumed the breeding
plumage. The stomachs of all the gulls I have examined have contained
nothing but fish.

(257) L. cACHINNANS,—The Yellow-legged Herring-Gull.
Blanford, No, 1495 ; Hume, No. 978 bis,

Rare, A single immature specimen was procured on the Kokoron Chaur on
the 4th March 1902 and brought to me by a mir-shitar, ‘He had caught it
with birdlime,
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Sub-family Sternince,
(268) HYDROCHELIDON HYBRIDA.—The Whiskered Tern.

Blanford, No. 1496 ; Hume, No, 984,

Very common. They occasionally breed here during July aud August in
tanks, I sent a note on their breeding here, to this Journal some time age.,
Native name for all terns Tehari.

(269) HYDROPROGNE CASPIA,—The Caspian Tern,
Blanford, No. 1498 ; Hume, No, 982, .

A rather scarce-cold weather visitant. I have only four speeimens, I get
one in November, two in February and one on the 16th of March, They
sre rather wary birds, The one shot in November was a perfect specimen,
but with no white on the lower lores, This bird, which was only wounded
when hit, uttered the harsh cry as recorded by Hume,

(260) STERNA ANGLICA.—The Gull-billed Tern,
' Blanford, No, 1499 ; Hume, No, 983.

This species is also rather scarce and is seldom seen after February. I saw
one in breeding plumage on the 28th March flying over the indigo flelds at
Baghownie,

(261) 8.seexa—The Indian River-Tern.
Blanford, No. 1503 ; Hume, No, 985,

Very common, It breeds on the sand banks of the Kamla in March and
April.

(262) 8. MELANOGASTER.—The Black-bellied Tern,
Blanford, No. 1504 ; Hume, No, 987.

Not quite as common as the former species, They breed at the same time
and plice a8 seona.

(263) 8. rorieIiNosA.—The Sooty Tern.
Blanford, No, 1514 ; Hume, No, 992 bis,

I have nothing further to add to my note on this species already semt to
our Journal,
| Sub-family Rhynchopine,

(264) REyNcHOPS ALBICOLLIS,—The Indian Scissors-bill,
Blanford, No, 1517; Hume, No, 995,
Rather scarce, A few are however generally seen on the banks of the
Kamla near Jainagar daring July and August,
Orper STEGANOPODES.
Family Pelecanide,
(265) PeLecaxus roseus,—The Eastern White Pelican,
Blanford, No, 1620 ; Hume, No, 1003,

A fine female caught by a mireshikar with birdlime in the Benoa Chaur on
the 17th July 1901, It was alone preening its feathers near the edge of
the water, This is the only one that either I or my men have ever seen in
the district. Native name Ganggoya.
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(266) PrLECANUS ONOCROTALUS.—The Roseate Pelican,
) Blandford, No, 1621 ; Hume, No. 1001,

I have just received on the 17th March a female of this speties or
rather what I should say was intermediate betwesn onosrotalus and rossus,
It is a fine bird very deeply suffused with pink, It has got the 24 reoe
trices of omocrotalus but the bill is too small for that species, being
only 14”8, The frontal region is also much swollen, The measure-
ments taken in the flesh are as follows:—length, 63"°5; wing, 27"; tail,
75 ; tarsus, 5" ; bill at gape, 14'"8 and exzpanse 108”25, A female of raseus
was also brought in from the same place, vis,, the Maiser Chaur, Native
name Jalasind, ‘

(267) PeLecanus PHILIPPENSIS.—The Spotted-billed Pelican.
Blanford, No. 1523 ; Hume, No, 1004,

Rather common, This species is met with from the end of June to the
beginning of Qctober, They frequent tanks, rivers and marshes,

Native name Koorair,

Family Phalacrocoracide,
(268) PHALACROCORAX CARBO—The Large Cormorant,
Blanford, No, 1526 ; Humes, No, 1006,

Not very common, only found during the cold weather, I have never
seen many together, but Mr, Scroope wrote me that he had seen consider-
able numbers at Awari on the 21st February, Nalive names Gandjl and

Kurruk,
(269) P, ruscrcorLris,—The Indian Shag.

Blanford, No, 1527 ; Hume, No, 1006,

This species is, I believe, to be obtained on the Maiser Chaur, The
mir-shikars know it well and say they have seen it there, Native name
Ganowli, ‘

(270) P. Javanicus.— The Little Cormorant,
Blanford, No. 15628; Hume, No. 1007,

Uncommon in the north of the district but common elsewhere. I have
pever found it breeding, though I have seen it all the year round near
Baghownie. Near that Factory and about the end of July a large number
frequented a piece of water near which there were some mango trees,
I hoped they would breed, but they left the neighbourhood without doing
so. 1 am ceriain they must breed somewhere near here. Native mame

Ghogur.
Sub-family Plotinc.

. (271) Protus MeLANOGASTER.—The Indian Darter.
Blanford, No, 1529 ; Hume, No. 1008,

Mr, Scroope met this species pear Jhanjiarpur and Mamgachi, at the
latter place on the 9th January. I have never come across it, but received
specimens snared by & mir-shikar somewhere in the distriot, Native name
Banwa,




THE BIRDS OF THE MADHUBANI SUB-DIVISION, 73

Opper—HERODIONES,
Sub-order PLATALEE.
Family Ididide.
(272) Isis MELANOCEPHALA.—The White Ibis.
Blanford, No. 1541 ; Hume, No. 941,

Scarce in the sab-division except near Minti, where a flock of about fifty
was seen in February, The 27th May is the latest date on which I have got
this species ; a fine male in breeding plumage being secured on that date, The
testes were greatly enlarged. The skin of the wing in the young bird isfleshy.
I bave not found this species breeding here, - Native name Hasoo dabil.

(273) InocoTis PAPILLOBUS.—The Black Ibis,
Blanford, No, 1542 ; Hume, No. 942,

Very common. I have taken eggs from March to August, A pair com-
menced building on the 23rd September, but deserted the nest. Most of the
nesis were on Simul (Bombaz sp.), generally single, though I have found two
nests close to each other. One nest with two fresh eggs was found ona pipal
(F. religiosa). It was an old nest of O.calvus, but the Ibises had lined it with
mango leaves and grass, This is called the “Planter’s Friend” by many
Europeans on account of the number of crickets they kill in the indigo fields ;
some people also call it the curlew. Native name Kardnkal.

(274) PLEGADIS FALCINELLUS.—The Glossy Ibis,
Blanford, No, 1544 ; Hume, No, 943,

I never came across this species in the sub-division, but it is fairly common
at some distance from Baghownie, on the Chilwara Chaur from March to May,
I have not found it breeding here. The head is the last to change into breed-
ing plumage. I have a bird with the back and wings in breeding plumage,
and also getting some chestnut feathers in the lower plumage, but the head is
in winter plamage, Native name Kdvaira.

Family Plataleide.
(275) PLATALEA LEUCORODIA,—The 8poonbill,
Blanford, No, 1545 ; Hume, No, 939,

I have seen few spoonbills near Jainagar and Narhar, but Scroope saw a
big flock containing 42 birds at Kolwahi, a village a few miles from Narhar.
One of my men says he saw about a couple of hundred on the Minti Chaur
in February. I have got specimens from November Yo the middle of April,
Native name Koorpia dabil.

Sub-order CICONIXE.
Family Ciconiidee.
(276) Ciconia aLBa,.—The White Stork.
Blanford, No. 1546 ; Hume, No, 919,

Very common during the cold weather. They arrive about the end of
October and remain to the end of March. Numbers are snared by tho mir-
shikar with birdlime, Sometimes they are very tame and I bhave shot them
dead with No. 6 shot, Native names Ghybur and Burra Relwa,

10
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(277) C. N16RA.—The Black Stork.
Blanford, No, 1547 ; Hume, No. 918,

A scarce winter visitant, They also remain till March. My men generally
come across one or two every cold weather and.have several times fired at
them but never succeeded in getting one yet, Once I bad a shot at one asit
flew over my bungalow at Narhar but it was rather far off for the cariridges
I had. I think this is the species the mir-shikars call Mullaik but cannot be
certain till they bring me one in,

.(278) Dissura Eriscorus.—The White-necked Stork.
Blanford, No. 1548 ; Hume, No, 920,

Very common. Simul trees are ithe favourite sitss for their nests ; one nest
was taken on a pipal. Usually only a single nest is found on the one tree
but I have found two touching each other, The earliest nest with eygs was
taken on the 15th July, and the latest on the 28th October, They dolay earlier,
as a female shot by Mr, G, Dalgliesb on the 3rd June had in the oviduct an
egg ready for ejection. This bird had a nest on.the tree on which she was
shot ; on going there a month later I found the cock-bird bad paired again,
I took some young in down from a nest on the 15th August. Feathers com-
menced to appear on the head, back and wings on the 20th, and by the 13th
September the whole body was covered with them, These birds had perfect
liberty and flew away on the 8th October, Most of the day they rested on
their tarsus and when about to be fed used to emit a peculiunr gutteral sound
which seemed to come from far down in the throat. A young bird whilst
feeding in a field at Narhar began to stagger and fell, There was some seat
water in the field and it must have imbibed some of this which evidently had
an intoxicating effect on it. Native names Lag lag and Retwa.

(279) XENORHYNCHUS AS1ATICUS,—The Black-necked Stork.
Blanford, No. 1549 ; Hume, No. 917,

I have found this species decidedly rare here, but Mr. @. Dalgliesh writes
in the Zoologist “ a not uncommon resident,” I got one, a young female_at
Narhar in December 1898, and Mr. S8croope sent me the following note on
the 19th January 1900 :—“ What interested me beyond anything was the
dicoovery of the black-necked stork at the latter place (Kachara). I got quite
olose to a pair which were wading . . . . Isaw several huge storks at
Minti also which I feel sure were this species.”” Some mir-shikars saw some
at the Benoa Chaur about the end of July but failed to snare any. I have a
couple of fine adult birds got in August. Native name Loha sarang.

(280) LerprorrtiLus pUBIUS.—The Adjutant.
Blanford, No, 1550 ; Hume, No, 915,

Rather scarce. They arrive in June and I have seen them up to December,
one being brought me on the 21st of that month, It is very seldom, how-
ever, that they are seen so late as that. I do not think they breed here and
the late birds probably go to the Gorakhpur District, The méir-shikars snare
them in nooses fastened on small but strong bamboo pegs which are stuck in
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the ground. The nooses; which are all close together, are put down on three
pides near where the bird is feeding and the men gradually make it edge up
%o them, If it steps into them well and good, if not they take them up and
put them down further on. It is generally a very lengthy proceeding but that
is immaterial to the native, Mahomedans eat its flesh, A fine male measured
604 inches in length, had a pouch of 14” and a wing expanse of 811"
Native name Garur.
(281) L. Javanicus,—The Smaller Adjutant.
Blanford, No, 1651 ; Hume, No, 916,

On the 24th November I saw a pair feeding in some shallow water at
Narhar. I got another one in the Darbbanga District on the 8th June 1902,
I have also heard this species make the same guttural noise as D. episcopus.
Native name Chandiari.

(382) PSEUDOTANTALUS LEUCOCEPHALUS~The Painted Stork.
Blanford, No. 1552 ; Hume, No, 938,

I only obtained a single specimen in the sub-division but got numbers, both
young and adults, brought me at Baghownie by mir-shikars from May to
September. Native name Kankarri.

(283) AnastoMus 0sCITANS,—The Open-bill.
Blanford, No, 1653; Hume, No. 940.

I once missed one in a tank near Jainagar in December 1896. I saw none
in 1897, 1898 and 1899. One of my men came across a flock of about 125 at
Minti in February 1900, I have got them from October to June but have
never seen any during the other months. I do not think they breed with us.
A few are in the white plumage by April but the majority seem to assume
it in the following month, Native name Dokar.

Sub-order ARDEZ.
Family Ardeide.
(284) ARrDEA MANILLENSIS,—The Eastern Purple Heron,
Blanford, No, 1654 ; Hume, No, 924.

I have not found this species common here and have only got one adult,
Some, most of them young birds, are to be seen on most of the chaurs, Native
name Khyra.

(285) A. ciNeREA.—The Common Heron,
Blanford, No, 1555 ; Hume, No, 923,

This is a common species, I have noticed them up to May but doubt
whether they breed with us, I have a falcon which flies at this species and
brings them down in nice style. On the ground he fastens on to the neck
just below the head and the heron appears to be quite helpless, Native name
Kabud,

(286) HEeRrODIAS ALBA.—The Large Egret,
Blanford, No, 1569 ; Hume, Nos. 924 bis & 925,

This is the only egret I have personally seen in this district. I havaalways

found them most wary. A very fine specimen in breeding plumage was
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brought me from Fureckeer in the Monghyr District on the 11th March.
It measured, length to end of train 47"; wing 17”; tail 7"5: tarsus 875 ;
bill at gape, 6"5; empanse 67", Bill yellow with tip dusky; legs and fest
black, tibia greenish, Three specimena all in full breeding dress had the
bills yellow, though Blanford gives it as black in that plumage., Another
one also in breeding plumage brought me measured, length 36”5 ; wing
1425 ; tail 676 ; tarsus 7" ; bill at gape 5"5; expanse 542, The larger
ones the mir-shikars call Mallang bogla and the smaller ones Torra bogla.
They find no difficulty in distinguishing the two varieties, but I have
seen too few to form an opinion as to whether they are two species or
one,
(287) H, INTERMEDIA.—The Smaller Egret,
Blanford, No. 1560 ; Hume, No. 926,

A dosen or 8o of this species have been brought in to me by mir-shikars but
none in breeding plamage. Native name Patokha bogla.

(288) HERODIAS GARZRTTA.—The Little Egret,
Blanford, No. 1561; Hume, No. 927,

Mr, G. Dalgliesh saw a bird of this species in full breeding plumage at Dulsing
Serai in August 1900, Three or four have been brought to me by mir-shikars.
A couple brought from Fureckeer were in breeding plumage. One a fine wale
measured—length 26”; wing 11" ; tail 4"; tarsus 4"°2; bill at gcpe 4"4 ;
expanse 41", Bill black with base of lower mandible flesh colour tinged with
green ; facial skin greenish-yellow ;iris yellow ; tarsus black ; toes dirty-yellow,
The dorsal feathers of this species are most valuable, According to the mir-
shikars they sell from Rs, 8 to Rs. 15 per tola and those of alba and inlermedia
from Rs, 8 to Rs, 10. Native name Karchia bogla,

(289) BuBULCUS COROMANDUS.~The Cattle Egret.
Blanford, No, 1562 ; Hume, No, 929,

Very common, I have found them breeding here in August. In ope colony
which was breeding there were quite as many birds in winter plumage as in
the other dress, They assume the breeding plumage in April. Native name
Surkhia bogla.

(290) LerTERODIUS ASHA.—The Indian Reef-Heron,
Blanford, No. 1563 ; Hume, No, 928,

A male of this species in the dark plumage, but without the crest, was
brought me to-day, the 25th March, from the Benoa Chaur. It was,according
to the mir-shikar who brought it, the only one of its kind and was feeding
with other egrets. The colours of the soft parts were :— 5l reddish-yellow,
base of maxilla brown and of lower mardible yellowish-green and flesh
colour ; orbital skin dull-green and yellow round the orbits ; iris golden-yellow ;
tibia brown also just delox the knee on one leg and the greater portion of the
tarsus of the other leg of the same colour ; remainder of tarsis of both legs
yeollowish-green ; toes reddish-yellow above and dirty-yellow beneath. Native
name Kala karchia.
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(291) ArpEoLA GRAYI.—The Pond Heron,
Blanford, No, 1565; Hume, No. 930.

Exceedingly common, This is the well known “ Paddy bird”” They breed
here from April to September. They commence to assume their breeding
plumage in March. Native name Bogla,

(292) BuTorIDES JAVANICA,—The Little Green Heron,
Blanford, No. 1567 ; Hume, No, 931,

Fairly common. They breed here in May, June and July. I have never
found them breeding in colonies as stated by Mr. G. Dalgliesh in the
Zoologist. They are not so nocturnal as supposed to be, for I have very often
found them on the edge of a bare tank in broad daylight. Native name Kt
bogla.

(293) Nycricorax GRISEUS.—The Night Heron,
Blanford, No, 1568 ; Hume, No, 937.

Rather uncommon, I bave found them at different times throughout the
year, In June a few were nesting in a mango grove not far from Baghownie,
but they deserted the place, Native name Wihk.

(2%4) AxrpETTA SINENSIS.—The Yellow Bittern,
Blanford, No, 1571 ; Hume, No. 934,

Very rare. I have only secured a single specimen which was shot in a
paddy field near Jainagar in September, Mr. G, Dalgliesh got one in Dalsing
Serai in December,

(295) A, cinnaMoMEA,.—The Chestnut Bittern,
Blanford, No. 1572 ; Hume, No, 933,

Fairly common., I have taken a few nests in August and September.
Native name Lal bogla.

(296) Dupetor rrLAvicoLLIS,—The Black Bittern,
Blanford, No, 1573 ; Hume, No. 932,

Very rare, I have never seen this species in the sub-division and only
secured a pair on the 24th May at Baghownie, They were on the edge of a
tank in the Factory. In their stomachs were the remains of shell and other
fish and water insects, Mr. G. Dalgliesh got a pair at Bunhar Factory in
February,

(297) BoTAURUS STELLARIS,—The Bittern.
Blanford, No. 1574; Hume, No. 936,

I have also found this species scarce., One or two have been shot here and
about half a dozen brought in by mirshikars, They are cold-weather visite
ants, The latest date on which one was got was the 29th March, Mr. G.
Dalgliesh also shot a pair of this species. Native name Moon.

(To be continued.)
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THE FERNS OF NORTH-WESTERN INDIA,

Including AFGHANISTAN, the TRANS-INDUS PROTECTED STATES, and KASHMIR:
arranged and named on the basis of Hooker and Baker's Symopsis Filiowm, and
other works, with New Bpecies added.

By C. W. Hork.
(Continued from page 749, Vol. XIV.)
Parr IIL.—THE GENERAL LIST—(continued).

Genus 26.—POLYPODIUM, L.
Subgenus PHEGOPTERIS, Fée,

1. P. erubescens, Wall. ; Syn. Fil. 806 ; C. R. 548. Phegopleris
erubescens, Wall. {under Polypodium), Bedd. H. B. 289,

KASHMIR : Basaoli, 5600’, Clarke 1876 ; MacLeod 1891 : * mouth of gorge near 30th
milestone, in very wet soil, 6-8000"."

PuNJAB: Hazara Dist.—Siran Range, coll. Inayat, Sahar. Herb. collr. 1899 ;
Chamba State, McDonell, J. Marten 1898, Kullu—6-8000', Coventry 1894 ; Simia
Reg.—Edgeworth, Bates : near 8imla 5-6000’, and Mashobra 7-8000’, Blanford : “ at
the bottom of some of the deep valleys below Simla, where it is pretty common.
My highest elevation is about 5500’ ™; Sirmur, T. Thomson.

N.-W. P, : D. D, Dist.—Jaunsar 4500’,C. G. Rogers ; Mussooree 4¢-6000’, by water,
not uncommon ; 7. Garh.—Phedi 4-5000, and below Laluri 8-400(', Duthie;
B. Garh —Mrs, Fisher ; Kumaun—R. B. 1827, Wallich type specimen ; Ramganga
R. and Karim 6300, 8. and W. 1848; Naini TAl 566-6000’', Hope 1861; Davidson,
Trotter ; ridge above Bageswar 6000’, MacLeod 1893.

DisTR1B.—As#ia : N. Ind. (Him.), Nep4l, Wallich Sikkim ; Assam—Khasia 3-7000’,
“ somewhat rare.” Malay Penins, and Isles. China— Yunnan, Delavay 1886,

Lowest pair of pinnse deflexed. Stipes and rhachises not always pink :
sometimes pale-yellow or siraw-coloured. Grows in wet ground kelow eprings,
or by the sides of streams—the fronds bending over the water, and attains a large
size, 10 ft. long, including the long stipes—if my memory serves me rightly as
to Naini Tal specimens. A Chamba specimen has pinnse 18% in. l. by 13 br.
It grows 8 ft. high in Mussooree,

2. P. auriculatum, Wall. ; Syn. Fil, 306 ; . R. 543. Phagopienis
auriculata, Wall. (under Polypodium), Bedd. H. B. 290,

PUNJAB : Chambda State—McDonell ; Simla Reg.—Edgeworth ; near Koti 6000',
Gamble 1878 ; 84mal Vy. (below Simla) 4500', Blanford : * very rare in the neigh-
bourhood of Simla. I have met with it but once ™ ; 8imla—several stations, 57-6000’,
Bliss 1890-91 and 92.

N.-W. P.: D. D. Dist.—Mussooree, King, in Herb, Hort. SBahar ; B. Garh. 4-5000
Dathie 1885 ; Kymaun—Naini T4l, Hope 1861 ; Goriganga Vy. 6500', MacLeod
1898, pinns very narrow : “ grows almost in beds of streams, in dense shade.”

DisTRIB.—Asia : N. Ind. (Him.), Nepsl, Wallich 1831 ; Sikkim and Bhotfn,
5-8000": “ plentiful about Darjeeling ™ ; Assam—Khasia 5600, Hook. fil. et T, Thom-
son, Java : fide Clarke. China—Yunnan, Mengtze 6000, Henry.
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A specimen collected by Mr. Bliss at Simla is 16 in. br, with pine 1% in.
wide, 1§ in. nearest rhachis, veinlets 12—14 of a side, up to 17 in lowest
segments, forked in lowest, and occasionally so in next above. In this species
the sori are considerably nearer the costa than the edge.

3. P. Phegopteris, L. ; Syn. Fil. 8308 ; O. R, 544, Phegopleris vul-
garis, Mett., Bedd. H. B, 290,

TRANS-IND, STATES : Dir.—Mirga 9500, Burg.-Lit. 8. A. Harriss, 1805,

KasEMIR :—Tajwas Nfla, 11.12,000, Levinge 1873-76 ; Dr. Aitchison 86-10,000’ ;
Sarpat 10,000, MacLeod ; Gulmarg 8-8000', Duthie.

PUNJAB : Chamba—Péngi 8000’, McDonell 1883 ; Upper Chengb Vy. 8000’ (in

Kashmir ?.), Baden Powell 1879 ; “Chamba ™ J. Marten ; Pa'ngi—8énch Vy. 85007,
Harsukh (Sahar, Herb, collr.) 1899 ; Lahaul, Dr. G..Watt.

N-W. P : T. Garhwal—Banga Péni 10,000, and Kidarkanta 10-11,000’, Duthie
1879 ; Kumaun—between Milain and Rilkot 10,000/, MacLeod 1898.

DIsTBIB.~Amer, : Greenland to Alaska, Labrador, Newfoundland, and Canada ;
U. 8.: New Eugland to Virginia and westward 3 Europe : Iceland, Scandinavia and
British Isles to Spain, N. Italy and Greece, and intervening regions; Caucasus. Asia :
N. Ind. (Him.), 8ikkim—S8undukphu 11,600’ Levinge. Siberia, Mandschuria, Kams-
chatka, and Japan,

4, P. distans, Don ; Syn. Fil. 308 ; C, R. 544, Phegopteris distans,
Don (under Polypodium), Bedd. H. B. 292,

KASHMIR : !

PUNJAB :—~Chamba ! Simla Region !

N.-W.P.: D. D. Dist.—Jaunsar, Chakrfta 7000, Gamble No. 22,825, 1891 ;
Kwumaun, near suspension bridge on old road to Almora, Hope 1861.

D1sTRIB—A#ia : N, Ind. (Him.), Nepal, Wallich; Sikkim, C. B. Clarke : typical ;
Assam—Khasia, Simons. Malay Peninsula. Java, China,

As both Clarke and Beddome say, P. distans has tufted stipes, and-as in all
Gamble’s specimens from Sikkim and Chittagong—16 sheets—which are com-
plete, the candex i8 erect with tufted stipes, and as this is the character of some
thirty specimens in the Calcutta Herbarium, I have separated the numerous
specimens from N.-W. India, hitherto called P. distans, but which have a
widely creeping and branching rhizome, and I give them as a naw species—
P. late-repens, next below. I am doubtful about the Kashmir specimens which
I have not seen except Trotter’s, which we agreed are lafs-repens, and also about
McDonell's from Cuawmba. Gamble’s, and some of Blanford’s, specimens from
the Simla Region have erect caudioss, and so have Gamble’s from Jaunsar in the
Dehra Din District. The Kumaun specimens have the candex rather decum-
bent and stipes subtufted, but are otherwise the same.

Generally speaking, P. distans seems to be a smaller, stiffer, narrower, and
less cut fern than the next, but oocasionally the fronds are broad for their length.
This is so with a specimen from Sikkim, coll. King, No. 4182, 1877, which
Sir George kindly sent me in 1890, as a type of Don’s plant. That frond is-
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14 inches broad, The stipes are very erect, closely set, and densely scaly for
some way up. The pinne are cat dcwn § or 4/5ths to the rbachis, and the
segments are entire, or very slightly crenate at the apex. Don’s description in
the Prod. Fl. Nepal is :—

“ P. distans, fronde lanceolatdi—pinnata : primus distantibus suboppositis
lanceolatis acuminatis altepinnatifidis pilosiusculis ; segmentes oblongis apice
rotundatis ; imis incigo-serratis ; superioribus repandis, stipite rhachique
semi-territibus villosis, soris remotis biserialis.

“Hab. in Nepaliz alpibus, Wallich. Frons bi—v. tripedalis. Rhachis
purpurascens,’’

There is no allusion to a rhizome in the above. Mr. Duthie once kindly noted
down for me the localities and collector’s names of the (Indian ?) specimens
named P, distans in the Calcutta Herbarium ; and I grouped them in five forms,
thus :—(1) Zypical form, from Simla, Gamble ; Sikkim, Khasia, and Nilgiris ;
(2) var. minor, C. B. Clarke, from 8ikkim ; (3) var. glabrals, C. B. Clarke,
Kumaun, R. Blinkworth, without rhizome, named P. brunnewm Wall. on
original ticket : margins of segments almost entire ; (4) var. paludosum, from
Labaul, Khasia, Nilgiris Gamble, and Ceylon,—rhizome erect, stipes tufted ; acd
(5) var, adnata (sp.) Wall., from Dharmsala Edgeworth, Chamba C. B. Clarke,
Girhwal 8000’ Blanford, Nepal, Nilgiris Beddoms, Ceylon Thwaites. Mr.
Duthie noted that there were no type specimens of Don or Wallich, except a
doubtful one of each ; and that the specimen ascribed to Don looked very
different from the rest of var. adnata, the marging of the segments being
almost entire.

5. P.late-repens, n. sp., (Trotter MS.) Hope Plate XIV. (see Vol. XII,,
p. 628).

Add.—for Jaunsar hab —Molta Range 60C0’, Duthie 1896 ; B. Garh.
Mrs. Fisher : pinnules entire, only toothed at points: no stipes present.
Kumaun : Tnayat, nab. collr. Sahar. Herbarium, No. 25,088, 8-1890.

6. P.Dryopteris, L., incloding P. Robertianum Hoffm.; Syn. Fil, 809;
C. R. 545.  Phegopteris Dryoplerss, Linu. (under Polypodium), Bedd.
H.B. 293.

ArGHAN : Kurram Vy., Aitch. 1879 ; Peiwas Kotal, Collett 1879.

TRANS-IND. STATES : Baraul—Mirga 7500', Gatacre 1895 ; Chitral, J. E.
Younghusband 189t.

KASHMIR ; 7-18,000’, frequent ; .Gilgit—Toltion Indus, 5000’, Winterbottom 1847

PunNJaB : Hazara Dist.—Kagén Vy., Inayat (Sahar. Herb, collr.) 1896 (probably
P. Robertianum); Chamba State 7-8000', McDonell, J. Marten, 1683 to 1§99
Kangra Vy. Dist. 8000', Harsukh (Sahar. Herb. collr.) 1899,

N.-W. P. : T. Garhwal—Ganges Vy., 8-11,000' Duthie; B. Garli—Dombitia Gadh
9000, Duthie ; Kumaws 10-18,000, Duthie, Trotter, MacLeod.
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DISTRIB.—~4mer. : Greenland and Sitka to Rocky Mts., Canada and Newfound-
land ; U.8.: N. E, States to Virginia, and westward to Oregon and Alaska, Furope :
Widely distributed, from the extreme north to Italy and south of Spain. Asia :
Seberia and Kamschatka. China—Peking Mts. 5000°, IFlancock : ‘very rare™;
Mukden—Kirin; James.

I have marked some of the specimens enumerated sbove P. Dryopferss, and
others P. Robertianum, but there are others I am not sure about, I think the
difference between the two plants is not so great as it is in Great Britain.
I agree with Mr. Clarke that if P. Roeberfianum i8 distinct it grows in the
N.-W, Himalaya.

7. P.ornatum, Wall Cat. §27; C. R. 545. Phegopteris ornata, Wall.
(under Poly podium), Bedd. F. 8.1, t. 171, H. B. 294.

N.-W. P, :—Kumaun : fide Clarke in ¢ Review.?

Di1sTRIB,—Asia : N. Ind. (Him.), Bikkim and Bhotén, in tropical valleys 0-2000y
common ; Bengal —Chittagong Hills 500’, 8. Ind.—Carcoor Ghé4ts, Malabar, and else-
where along the Western Ghats, but not common—d¢ Beddome. Ccylon. Malaya.
N. Avstralia. Polynesia,

I enter this species on Mr. Clarke’s authority, but I do not think it can be

common in Kumaun, as he seems to say, for none of my correspondents seem
1o have found it there. I have not myself collected in the low-lying valleys of
Kutnaun, except in that of the Gola, from about 2000’ upwards, and I did not

see it there.

8. P. punctatum. Thunb.; Syn. Fil. 812. P. rugosulum, Labill.,
C. R. 546, Phegopteris punciata Thunb. (under Polypedium), Bedd. H. B. 295.

PUNJAB : Chamba, MaDonell, J. Marten ; Kullu—Trotter, in List ; Simla Reg.:
Asan Valley, Edgeworth 1840 ; seen, freshly gathered, by Hope, 1886—said to be from
Rifle Range, E. of Jako Mt, 6-7000’ : not in Blanford’s List and not got by Bliss.

N-W. P, : D, D. Dist.—Jaunsar, Lakhwa 8-4000', Gammiec ; Chatra 6000', Gam-
ble ; 7. Garh. 4-5000", Herschel, Mackinnons, Hope, Duthie ; Kumawun T. T. 1845,
8. and W. 5-7000, Duthie, Trotter, MacLeod,

D18TRIB.—Amer, : Columbia to Chili. Asia : N. Ind. (Him.), Nepal Wallich ;
Sikkim and Bhotan; Assam—Mishmi Griffith, Khasia T. Lobb. Bengal—Chittagong,
alt, 1000'—5000’. B.Ind., common on W. Mts, at high alts. Ceylon, Malay Penins.
Tonkin. Java. Philippines. Japan, Sandwich Isles. N, Caledonia. Moluccas. Australia.
N..Zealand. Van Dieman’s Land. Afr.: Fernando Po 7000’. Tristan da Cunha
St. Helena. Bourbon. Madagascar.

Subgenus GoONIOPTERIS, Prasl.

9. P.urophyllum, Wall. Cat. 299; Syn. Fil. 814; C. R. 547,
Nephrodium urophylium, Wall. (under Polypodium), Bedd. H. B. 274 and
Sapph. 72.

N.eW. P, : Garhwal and Kumaun, fide Clarke in ¢ Review,’

DISTRIB.—Asia : N,'Ind. (Him.), S8ikkim and Bhotan ; Assam—Khasia ; Bengal—
Chittagong. Burma. Ceylon. Malaya. New Hebrides—Aneitcum. China: Chusan.
Polynesia. N. Australia. Queensland.

11
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I have not seen the specimens from the west of Nepal on which Clarke founds,
nor any others from N.-W. India.

10. P. proliferum, Presl. ; Syn. Fil. 815. P. proliferum (Roxb.) Wall,
Cat. 812, C. R. 548. Goniopteris prolifera Roxh., Bedd. H. B, 296. Menisc
sum proliferum (Sw.) Hook 2nd Cent.

KASHMIR : 3000’ ; Trotter in List.

PUNJAB : Chamba—McDonell in List; near Dalhousie 8000’, Troiter, Kangre
Valley Dist. 3-3000", Trotter.

N.-W. P.: D. D. Dist.—Very common in the Din, on banks of streams and
canals, up to perhaps 3000’ ; 7. Garh. 1500, Hope, 3000’ Mackinnons ;: Seharanpur
Dist.—Roorkee, Lt. 8edgwick, R.E. ; Kumaun—The Bhabar 1000", 8.and W.; Gonai,
Davidson, above Katgodam—below 3000’, Hope; Gorakhpur Dist.—Sirna Tal, ¢cn
banks of Rohni R : had been submerged 11ft. by a flood, A. Campbell ; Moradatad,
T. T. 1844 ; North Oudh Forests, R. Thompson.

D1STRIB.—Asia : N. Ind.—eastward in the plains, and westward along the foot
of the hills up to 83000’; Chutia Nagpur, Rev. 4. Campbell ; Central Provs., Hoshang-
abad Dist., Duthi¢ ; The Concan, Law. 8. Ind.; Ceylon—Trincomalee, Wight;
Burma—Mergui. Malaya 8. China. Philippines. N. Caledonia. N. Australia. 8.
Australia—Queensland. New Guinea. Afr: Angola. Zambesi Land. Shire—near
Blantyre; E. Trop. Africa. Mauritius. 8. Africa.

As I find none of the published descriptions of this species sofficient, I
venture the following, which is founded on long observation of grcwing
plants :—

Rhizoms stout, slowly creeping and branching. Fronds springing scrne-
times in tufts, procumbens, or climbing among bushes and in hedge-
rows : sometimes of definite length, broad, spreading, and sterile, but
one or more fronds of a tuft having a leading prolonged rhachis
which “throws off branches from buds at the axils of the pinnae
8-6 inches apart, up to 6 branches per bud, and, if trailing on the
ground, becomes an epigeons rhizome, throwing out roots es well
a8 branches from the axils, but unltimately diminishes in width and
begomes flagellifurm : the side branches fertile, and often prolonged,
sending out one or more branches from each bud a8 does the main
rhachis : the main flagelliform rhachis often fertile to the apex.
(Quoad ultra— vide auctores).

Some of my obeervations were made on plants naturalised in my garden
in Dehra (N.-W. P.), transplants from a closely adjoining nataral
glation. Given moisture and other favourable circomstances, this
species i8 capable of great development : I believe Ilateral shoots
sometimes beoome leaders. Beddome is certainly wrong in saying
that the elongated and flagelliform fronds are “ non-seeding,’” as
specimens in my collection show.
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11. P. lineatum, Colebr. in Wall. Cat. 300; Syn. Fil. 816 ; C. R.
548.  Nephrodium costatum, Wall. (under.Ponpodum), Bedd. H. B. 275 and
Suppt. 78.

EASEMIR: Tawi Vy. 4000', Levinge 1875 ; ‘l‘rotter, in MS8. List; Jhelam Vy,
“86th Milestone,” MacLeod 1891,

PONJAB : Chamba State—McDonell in List; Chamba 5009/, Blanford, Trotter,
Simla Reg.—Simla 5500', Bates, Gamble, Bliss ; Sirmur—T, T.

N-W. P.: “N, W. L", very red, Falconer; D. D. Dist.—Mussooree 4-8000’
by streams and in swampy ground, not uncommon, Herb. Dalzel, King, Mackinnons,
Duthie, Hope; 7. @arh—Mackinnons, Duthfe 4-5000'; B. Garh.—Mrs. Figher;
Kumaun—Wallich ; Pburka and Bagesar 3600’, 8. and W. 1848 ; Col. Davidson 18756
¢very red); Nalena Vy. 47-5000", Hope 1890 (only slightly red) ; near Bagesar 3000’,
Trotter 1891.

DISTRIB.—Asia ¢ N Ind (Him.) Nepél, Wallich 1837; Assam—Mishi, Grifith,
Khasia. Silhet. Ceylon Penang. China-Centr., Mr. Maries ; 1chang, Henry ; Szeeh-
wan ¢ Mt. Omei, Faber ; Yunnan : Mengtze, Hancock.

A very different looking plant from the next,. and much more elegant. The
rhizome is widely creeping, never erect. By the side of running water it grows
to a large size. I have a frond I gathered in Kumaun, mounted on five 184"
gheets, with stipes almost. 80 in. and frond 57 in, 1., and I got others larger.
Mr. J. W. Furrell has seen fronds,. 8 ft. long, without stipe., As is often
the case with ferns having a creeping rhizome, many fronds are sterile,.but
otherwise the same as the fertile fronds. I have never sesn any trace of
involucre on even very young fronds gathered in N.-W. India. Beddome says
specimens from Dr. St.ilart, Garhwal, have the involucre very distinct, Clarke,.
who kept the species in Polypodium (Gonigpteris), says the young sori have many
hairs among them.

The stipes, rhachises and veins are often quite red. The number of veins
runs up to 10 pairs, the excurrent venule being often free. Beddome, in his
supplement, says the rhizome is sometimes creeping, sometimes erect. I
find it is always widely creeping. Beddome may have mixed up two distinct
ferns ; aud I cannot admit that a fern can be so inconsistent in its strugture and
habit as he says this is.

12. P. multilineatum, Wall. ; Syn. Fil. 316 ; C. R. §47. Nephro~
dium moulmeinense, Bedd. H. B. 275, F. B. I, t. 231.

KAsHMIR : Poonch 8000, Major Sage ¢ fids Trotter in printed List,

N. W. P.: D, D. Dist.—in the Din, Nalota Khidla about 2500’, Hope 1880-87-§9;
Ramgarh Road 2000, Gamble 1892; below Mussooree, to weetward, 4000’, Mac-
kinnons 1878 ; Birdni Nadi, Duthie 1883 ; B. Garhw4l, Mrs, Fisher ; Kumaun, Al-
mora, Davidson 1875 ; Kali Vy. 2-3000/, Duthic 1884 ; Gola Vy. 3500’, Hope 1890 ;
Sarju Vy., near Bagesar, 3000’ 8. and W. ; 8-3500', Trotter 1891. North Owdh
Forests, R. Thompson,
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DISTRIB.—Asia : N. Ind. (Him.), Sikkim and Bhotan ; Bengal : Chittagong and
plain westward, and ascending the Himalaya to ¢-5000/, Parasnfith Mt. Hev. 4,
Campbell ; Assam— Wallich 1839 ; alkover the Province ; Nambur Forest, Mans. S.
Ind. : Goleonda Hills, west of Vizagapatam, 3-8000’, * involacre distinct ™ ; not on
Western Mts., Beddome in H. B, Burma : * very common near Moulmein, involu-
cre distinct ”y Beddome. Fiji Isles, Beeman ?

Under 2. linsatum, Baker remarks—‘¢ Seems not distinct from the next, ”—
buk see my remark above as to the contrast between the two, The present plant
i8 more coriaceous, and very dry-looking, with veins very prominent and dis-
tinct : the fronds are generally broader and shorter, and have fewer pinnse than
P. lineatum has,—4-15 pairs in Gamble’s and my specimens ; whereas in our P,
linsatum the number varies from 8 to 80 pairs, only 8 specimens. baving less
than 16 pairs, A specimen I have, from Parasnath Mt. in Bengal, is 7'-63"
high from the rhizome, of which total the stipe is 44} inghes, and the frond
46. It bas only 14 pairs of pinna : the lowest are 10 in. 1., the next pair 12”,
and above that there are several about 18 in, The width of the broadest is
barely above 14 in. The pinnw of P. multilineatum are much the broader, and
the number of pairs of veins runs up to 23 and even 25. Trotter’s plant
from Kumaun has the narrowest pinnee of any I have seen—3% in., but it
nevertheless has 16 pairs of veins, My Kumaun epecimens were growing in
a swampy slope in forest : very few fronds were fertile. As Beddome added
in his supplement, the rhizome is creeping : the stipes are distinct.

Blanford, in his published List, gives Simla as a habitat, saying :—* ¢ The
Glen’ and some other wooded ravines below 6000’. The pinn® are narrow.”
I think this must be P, lineatum Colebr. His specimeu of P. lineatum from
Chamba is marked by him P. multilineatum, and yet has the narrowest pionse
of any lineatum, 1 have seen, with only 6-7 pairs of .veins. Troiter says
he coliected #. multilinsatum in Chamba and Simla ; and if he is right as to
Major Sage’s specimen from Kashmir this is probable enough ; but the evidence
T have seems insafficient.

I have never seen the slightest trace of involacre in this fern, as growing in
N.-W. India; but I detected scme in Gamble’s specimens from the Palkonda
Hills in the Vizagapatam District, 2560’, and the Rumpa Hills, 2000/, in the
Gadavery District, Madras Presidency. The Rumpa Hills plant has pinns cat
down about 4 of the half width (3 in terminal pinnce), segments wider than
in other P. multilineatum, and not more than 18 pairs of veins, which carve
upwards; and the sori are at a distance from the costa instead of near it ;
they are much nearer the excurrent veinlet, These Madras specimens may be
the same as the Moulmein plant, which I have not seen; and I suspect
Beddome may be right in setting up N. moulmeinenss, but wrong in upsetting
P. multilineatum, In his supplement of 1892 he says that fronds of V. moui-
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meinense lately received in a very young state show ciliated involucres on’
almost all the sori ; and that Mr. Mann’s specimens from the Nambur Forest,
Assam, have the pinn® 2} inches broad. 1§ in. is, I think, the broadest I
have of P. multilineatum.

Subgenus EuPoLYPODIUM. )

13, P. subfalcatum, BL ; Syn. Fil. 328 ; C. R. 449, Bedd. H.B. 314.

N.-W. P.—B. Garh., Mackinnons 1883 ; Kumaun—Kalimundi 8500, 8. and w.,
No.19 ; P. part of Wall. 810 ; named P. subfalcatum by Sir W.J. Hooker. Above Gini
6-7000', near Sosa 9-10,000’, Duthie 1884. North India, Edgeworth, fids Hooker.

DISTRIB.—A#ia : N. Ind. (Him.) Nepdl, Wallich, Central Nep4l, J. Soxlly 1880,
Bikkim and Bhotdn, common ; Astam—Khasia 4-5000/, frequent. 8.Ind.—Nilgiris
and Anamallays 45000, Ceylon—Centr. Prov. Malay Penins. 8-4000’, and Isles.
Philippines, Cuming ; Borneo ; Moluccas—Batjan Isd. ; New Guinea, Bscoariect.

Subgenus GoNIOPHLEBIUM, Bl

14. P. amoenum, Wall. ; Syn. Fil. 341 ; C. R. 550. Goniophlebium
amanum, Wall, (under Polypodium), Bedd. H. B. 817,

PUNJAB : Chambda, McDonell ; 5-8000/, J. Marten 1897 ; Kangra Vy. Dist. 8000’ ;
Kullu 6-8000, Trotter, Coventry ; Simia Reg.—Bimla and neighbourhood, and east-
ward along Thibet Road to Bisahir, 6-9500', T. T,, Edgeworth, Bates, Hope, Gamble,
Blanf, Trotter, Blies, Lace ; Sirmur, T. T.

N.-W. P. : D. D. Dist.—Jaunsar, Dakera 5500, C.G. Rogers, Harianta 8500', Gamble
1898 ; Mussooree—* The Park® Hope ; Landonr—Seal’s Hill 7000’, Hope ; 7. Garh. Nig
Tiba Mt. 9000’, Mackinnons ; Ganges Vy. 7-8000', Duthie, Datuni 7000', Gamble ;
“Garhwidl,” Griffith 1845 ; B. Garh., Mrs. Fisher ; Kumaun—Kathi 7500, Jagesar
6000, S. & W., near Naini T4l 5500’ Hope ; above Ramgarh 7000', Trotter; K4la
Muni Ridge 9500’, MacLeod.

D1STRIB.—Asia : N. Ind. (Him.) Nep4dl, Wallioh ; 8ikkim and Bhotén ; Assam—
Khasia Dist. 8-6000, very common ; Manipur &. Watt. China, Henry, Hancock ;
Formosa (doubted by Clarke). Tonkin, Balansa.

M. Clarke can distingnish this fern from some large specimens of P. lachnopus
Wall. (No. 15 below) only by the scales (on rhizome ? ) not being hair-pointed :
he says there is no difference between the two, and he has P, lachnopus exceed-
ingly large. One does not need to look ab the scales to distinguish between the
two species. P. amenum has a broadly lanceolate frond—uwice to thrice,
rarely more—as long as it is broad : P. lacknopus is linear-lanceolate, commonly
gix to seven times as long as broad, and iarely is the breadth so much as
one-fifth of the length : 15in. 1. by 2in. bruad are common dimensions, and I
have a frond 21 in, by 8 in, The number cf pinnge (or lobes) in the two
species is considerably different : in amenum it is sometimes less than 20, gene-
rally 25-30, and very rarely reaching 25-40 : in lachnopus the number is rarely
‘below 30, and frequently reaches 45 or more. In amenum the costee of the
segments are from § in, to 1} in, apart, and the segments gradually taper from
a broad base to a gencrally very fine point : in lacknopus the costee are generally
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about 3/8 to 7/16 in, apart, rarely } in. or over, and the segments suddenly taper
at about two-thirds of their length. The fronds of lacknopus are much weaker
and thinner than those of amenum, and they hang perpendicularly from the-
trees they grow on. I have rarely seen P. lachnopus on rocks. P. amanum
generally, I think, grows on rocks, or in soil on rocky slopes, scmetimes stand-
ing uprigbt ; but in Mussooree I have seen it on trees. When in a young state
the fronds are very pubescent, and always there are numerous small chaffy
scales on and near the rhachis on the under side. The fronds of P. lachnapus
are all but naked.

15, P. lachnopus, Wall.; Syn. Fil. 342 ; C. R. 551. Goniophlabium
lachnopus, Wall., Bedd. H. B. 819,

KABHMIR : fide Ularke, in ¢ Review.’

PUNJAB : Kully 5-7000', Trotter in printed List § Simla Region—Simla, Edgeworth
6-6500", Gamble, Blanford, Trotter, % not very common " ; Mashobra, Bliss.

N.-W.P.: D. D. Dist.—in the Din: Nalota Kb4la 2600', Hope ; Mussooree 55-
6500', in many places, on trees, Duthie, Mackinnons, Hope ; 7. Gark.—Jumna Vy,
6-7000%, Duthie, Sahlra Vy. 6000, Gamble; Kumaun—R. Bl.; Mohargiri 6500,
8. and W, 1848 ; Hawalbfgh ; Naini T4l, §. and W., Hope, Davidson ; near Askot
4-5000’, Duthie; Nalena Vy. 47-5000', on rocks, Hope; Sarju Vy., Bansi 5500
Trotter ; Goriganga Vy. 8500’, Kila Muni Ridge 8300’, MacLeod.

DisTRIB,—A4sia : N. E. Ind. (Him.) Nepél ; Wallich 1821 ; Sikkim and Bhotén;
Assam—Khasia Dist. 3-6000, “ very common,” Clarke ; K. Manipur 5500, Clarke.

See my remarks under P. amenum, Wall., No. 14, above. Occasionally, when
growing in an exposed dry situation I suppose, this fern is very small and wiry :
Duthie’s example from the Jumna Valley has fronds ouly 4% 13”1 including
stipes, MacLeod’s, from the Kals Muni Ridge, Kumaun, is from 6 to 11 in.
inclading stipes. I watched this fern at Mussooree for a number of years, and
I believed it was spreading there. It is a striking object, hanging from the
large oak trees in the forest, on the north side of the ridge, up to 6500’ alt., and
I could easily distinguish it frem P. microrhizoma, Clarke (which is mach more
common) at some distance. The elevation—* up to 11,000/ ”—given in the
Synopsis, seems much too high, and Clarke’s higher limit, 6000/,is too low ;.
but Beddome has cut that down to 3000/, on what authority I know not.
Blanford says—* Not very common at Simla. Found on trees and rocks in
shady ravines below 6000".”

16. P. microrrhizoma,C. B. Clarke, in Trans. Lino. Soc., 2d. Ser. Bok.,.
Vol. 1, 1880, p. 551 (C. R.) ; Syn. Fil,, 2d. Ed., 511. Gonioghlebium micror-
rhizoma, Olarke, Bedd. H. B, 322.

KasHMIR.—fido Clarke ; Trotter in Lists.

PUNJAB : Chamba—McDonell in List ; J. Marten 5-7000', 1897 ; Mandi State
5000’, Trotter ; Kangra Vy. Dist. Dalhousie, Clarke ; Kullu 7-9000', Trotter ; Simia

Reg.—Simla, and eastward along ridge to Matidna 6-9000’: “very common on
rocks and trees from 5500’ to 8500’ ™ (Blanford in List).
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N..W. P.: D. D, Dist.—Mussooree and Laundour -7500’, everywhere, on rocks and
trees ; B. Garh., Mrs. Fisher ; Kumaun—Jagesar 6000', 8.and W.; Naini TAl; Kali
Vy. 9-10,000', Duthie ; Goriganga Valley 7000’, MacLeod. .

DisTRIB.—A#ia : N, Ind. (Him.) Bikkim and Bhotan; Assam—Jakpho Mt.
9000’, Clarke : China—Yunnan, Delavay, Henry.

Besides the difference in the scales of rhizome between this species and
P. lachnopus, distinguishing characters of microrrhizoma not mentioned by
Mr, Clarke are—the brown stipes, and darker brown rhachis ; the broader,
shorter, and rather stouter frond ; pipne much fewer—generally only 15-25
pairs—and broader ; and sori often oblong or oval, At Mussooree this fern
grows to a higher level than P. lachnopus. The rhizome does not strike me as
being very small.

17. P. argutum, Wall. ; Syn. Fil. 511; C. R. 551. Goniophlebium
argutum, Wall. (under Polypodium), Bedd. H. B. 823,

N.-W. P.: D. D. Dist.—Mussooree 6500’y Hope 1885 ; 7. Garh.—N4g Tiba Mt. 8000’
Mackinnons 8000’ ; B. Gark. 6-700(', Duthie 1885, Mrs. Fisher ; Kumaun, R. Bl.;
Binsar, on trees, 7000’, 8. and W. 1848, and Major Madden; Naini T4l 8-8000’, on
trees, Hope 1861, Davidson 1875 ; between Gini and Munshiari 7-8000', above Gini
6-700¢, and Gori Vy. 7-8000’, Duthie 1884 ; above Lonarkhet 7500/, Trotter 1891 ;
Rénti and K4la Muni Ridge 7-10,(:00’, MacLeod 1893.

D1sTRIB.—Asia: N. Ind. (Him.) Nepdl, Wallich 1839; B8ikkim and Bhot4n,
4-9000’, very common ; Assam—Khasia.

Mr. Clarke gives—* Himalaya, from Kashmir to Bhotén, very commo. * as
habitats for this species, but I cannot find any specimens from the westward
of Tehri Garhwal in the N.-W. Provinces, nor did Mr. Trotter ; and Mr.
Blanford i8 silent as tothe Simla Region, The Jaunsar Tract of the Dehra
Din District also seems a blank.

My plant from Mussooree is from the only known station in, or within, two
days’ journey of that place : it musé be 10 or 15 miles from Nig Tiba Mt. in
a straight line across the deep valley of the Aglar River, I found the fern in
Mussooree on one branch of one Rhododendron (arboreum) tree ouly, and left
most of the rhizome and fronds on it, and it was still there in 1895, but did not
appear to have spread to other trees. P. argutum was pretty common in
Naini T4l in 1861, on the Sher-ka-danda side of the Lake, high up,

Sobgenus N1pHOBOLUS, Auct.

19. P. adnascens, Sw. ; Syn. Fil. 849; C. R. 552. Niphobolus
adnascens, Sw. (under Polypodsum), Bedd. H. B. 324,

N.-W. P.: B. Garh. 3-4000, P, W. Mackinnon 1881 ; Kumaus—Ramganga R. 3500,
8. and W.; 4-5000' and 3-4000', Duthie 1884 ; Sarju Vy. 8500’, Trotter 1891; * Gori-
ganga Valley and elsewhere, ™ 5-8000’, MacLeod 1898.

D1sTRIB.—A#ia : “ Throughout N. India in moist climates,” Clarke. Himalaya—up
to 5000’ and even 8000’ : “ extending over the plains to Calcutta and the sea-face of
the Soonderbun ™ ; Assam—Kachar,Mishmi @rifith, Manipur, Wat¢. 8. Ind. Burma—
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Mergui, Griffith, Andeman Islands. Ceylon. Malaya. Tonkin. China—Yunnan. Chusan.
Fiji. New Hebrides,—Aneiteum N. Australia—Cape York. Afr.: Camerun Mts
Eritrea, G. Schweinfurth, 1896 ! Mascaren Isles.

New to N.-W. India ; and there not found westward of the Ganges.

20. P. stigmosum, Sw.; Syn. FiL 850; C. R. 553. Niphobolus
stigmosus. Sw., Bedd. H. B. 828.

N.-W.P.: 7. Garhwal—4000’, Mackinnons 1878 ; below Laluri 3-4000’, Duthie 1881 ;
Kumaun—8arju Vy.—Gangoll Hit 8000°, Major Madden ; K£li Vy. 2-3000’, Duthie
1884 ; Gola Valley 2300, Bope 1890; Barju Vy.—Bageswar, T. T., 3000’ 8. and W.,
Trotter 1891; Sarju and Goriganga Valleys 8-5000, MacLeod 1898.

DisTRIB.—A¢ia : N. Ind. (Him-) Sikkim and Bhotdn 1-4-5000’, Assam—EKhasia
2-8000’ very common ; W. Manipar 8500'; Clarhe ; Bengal—Chutia Nagpur, Parasnith
Mt. 3500, Clarke. 8. Ind.—Golconda Mts. Burma—Tenasserim. Sumatra, Hancock.
China—Yunnan, Hesry, Hancook.

21. P. fissum, Baker; 8yn. Fil. 851 ; C. R, 554. Niphobolus fissus,
Bl., Bedd. H. B. 880.

KASHMIR ¢ fide Clarke in ‘Review', and Trotter in Lists.

PUNJAB : Chamba—Ravi Vy. 6000', McDonell ; 55600, J. Marten 1897 ; Kullu—
Upper Biés Vy. 5-6000", Trotter ; Simla Reg., Blanford : “rare, and found only at
levels below 6500’ ; below Simla 5600, Hope ; Simla—The Glen™ and road to it,
Jaru-ka—N4l, Bliss 1890-93.

N.-W. P.: D. D. Dist.—Jaunsar, Duthie 1879, Lokér, Gamble ; ¢ Jaunsar,” C. G.
Rogers ; Molta Forest, 3000, Gamble ; 7. Garh, 5-8000', Gamble, Mackinnons ;
B. Garh,Mrs. Fisher; Kwmawn—near Bagesar 3000, Vy. of Barju 8500/, native
collector, in Herb. Hort. S8aharanpur ; Gola Vy. 28-4000', very abundant, on rocks
and trees, Hope ; Naini T4l and elsewhere 5-6500, Hope, Duthie ; near Almora 5000
MacLeod.

DisTRIB.—Asia ¢ N. Ind. (Him.) eastward to Bhotan, very common ; Assam—
Khasia 1000'-5000', very common ; Manipur, Watt. 8. Ind.—W. Mts. 2-8000.
Burma—The Shén Hills, Collett ; Ceylon—C. Prov. Malay Penins. Java. Philip-
pines. China. Afr.: E. Trop. Zambesi Highlands. Madagascar.

22. P. flocoulosum, Don ; 8yn. Fil. 851; C.R. 554. Niphobelus
flocculosus, Don, Bedd, H. B. 831.

PuN3aB : Kangra Vy. Dist.—Dharmsala 6000, Trotter 1887; 8imla—Edgew., and
Madden, fide Sir J. W. Hook.

N.-W.P.: D. D. Dist.—from 2000’ to 5000’ : common from south of Dehra, in
Debra, northward to Rajpur, and to above Jhari Pani on road to Mussooree, on trees;
Kumawn—38000'-6000’, very common.

DisTRIB.—Asia : N. Ind. (Him.) Sikkim and Bhotén, rare ; Assam—Khasia, up to
4000, and Sylhet Plain.

The description of the shape of the frond in the * Synopsis’—* narrowed
very gradually to both ends ”—is wrong, and subsequent writers have not put
it right. Clarke eays—* Suddenly or gradually narrowed at base,” and Bed-
dome—*“ lanceolate, finely acuminate, sub-sinuate, mpderately attenuated and
decurrent, or broad and unequally hastate at the base.” The frond is never
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gradually narrowed to both ends—so far as I can see. It is gradually narrowed
to the apex, but always more or less suddenly to the base. Only occasionally
ik seems to be narrowed to the base equally on both sides ; but that sometimes
is because one side has been folded up in pressing, or when the shoulders are
narrower than usual, I should desaribe the frond as—lanceolate acnminate, one
haif ending ai the base before the other, both halves decurrent on the stipes.
It is as if two longitudinal halves of lance heads, of unequal length, were
joined together go that the points coincided. The shorter side is sometimes
more suddenly narrowed than the other. In the same plant some of the fronds
will have the shorter half of the lancé head on one side, and ethers on the
other—acoording as, I think, they have sprung from one or other ride of the
rhizome, Speocimens with fronds narrowed at both ends are probably P, fissum,
which have got mixed. The latter-mentioned species has sometimes rather
broad fronds, and it to> sometimes narrows below rather unequally ; but it has
bardly any stipes, whereas P. flocculosum has a stipe of one-third or more the
length of the frond.

P. flocculosum i8 very common in Dehra, and along the road and canal
avenues up to Rajpur at the foot of the Himalaya, alt. 2100-8000/, chiefly
on Mango trees, which bave rough bark ; but since I first observed it ir
1879-80 it seems to have spread also to Toon trees (Cedrela toona), the bark of
which is much smoother. Above Rajpur, up to about 5000/, it grows in the
forest on various kinds of trees, Bauhinia and others. It is also very abundant
in the forest in the Gola Valley, below Naini T4l up to 5000’ or higher, on
rocks as well as on trees. This plant does not shed its fronds annually : they
are persistent for a time, shrivelling up at the olose of the rains, or during a
prolonged break in them, and uncurling and appearing quite fresh after a good
fall of rain in the dry season, or at tbe setting in of the next scason’s rains—
quite hygroscopic in fact, This may be a character of all the species of Nipho-
bolus, as it is of certain species of some other genera and subgenera—see
Asplenium sriguum above, and Polypodium (Phym.) lincars below. Plants of
P. flocculosum may be taken from a tree in the cold, or dry hot, season, soaked
in water ill they unourl, and be then made good specimens of, though of course
without young fronds. Mr. Trotter took some plants from Dehra to Rawal-
pindi, and 8o treated them, and laid them into his herbarium, The rhizorne
is slow growing and never found of any considerable length, and it throws up
only a few fronds each year, in a tuft. The fronds probably live on until the
rhizome dies off at the back end.

Subgenus DRYNARTA, Bory.
23. P. propinquum, Wall, Syn, Fi. 367 ; O. R. 556. Drynaria

provinqua, Wall., Bedd. H, B. 889,
13
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N.-W. P.: T. Garh,—in Hetb. Hort, S8abaranpur : marked * Kiderkanta, b on
ticket ¢ no collector's name. B. Gark-—6000’, Mackinnons 1881 ; Kinoli Vy., Duthie
1885 ; Mrs. Fisher ; ‘Kumaun—Ramari 4500’ Binsar 7000, 8. & W.; Alaknsnda
Valley, near Joshiméth, Edgew.; Mymunda, Davidson 1875 ; Gori Vy. 5-6000, Duthie
1884 ; Nalena Vy. 47-5000’, Hope 1850; near Pitoragarh 65600°, Trotter 1891 ; Barju.
ganga Vy. and elsewhere 4-7000°, MacLeod 1893.

DISTRIB.—Asia: N. Ind. (Him.) Nepsl, Wallich; Sikkim and Bhotén, “ very
common,” Clarke ; Assam—Khasia Dist. 3-5000’, very common, Kobima 6000°, Clarie.
Burma. Malay Penins. Java. China—8cechwéin, on Mt. Omei, Faber ; Yunnan,
Delavay, Hancock, Henry, Afr.: W.Islands.

24, P. rivale, Meit. MSS.; Syn. Fil. 867; C. R. 656. Drgnana
mollis, Bedd. H. B. 341.

PUNJAB: Chamba, MacDonell ; Kully 8-900°, Trotter ; Simla Reg.—8imla and
eastward to Hattu Mt. 7-9500’,0n oak trees $ locally abundant.

N.-W. P.: D. D. Dist.—-Jauunsar, Deoban 9000’, Herschel and Duthie's collr. 187¢;
Landour 7100, Hope; Garhwal 8-9000'; Lev., 7. Garh.—Nag Tiba Mt. 9000
Mackinnons ; Jumna and Ganges Valleys 8-10,000' and 5-6000’, Duthie ; B. Garh.,
Mrs, Fisher , Kumaus~Binsar 700/, 8, & W.; Naini Tal and near it, Hope, Trotter;
Goriganga Vy. 8700, MacLeod 1893 : “Grows in enormous tufts, built up of old
stems,”

Di1sTRIB.— Asia : Thibet— Soulié, Hobsen. N. Ind. (Him.) Chuwmbi Vy., in Thibet,
on sonth slope of Himalaya, King’s collector, 1882, China—N. Shen-Si Prov.
Revd. J. Giraldi (P. Baronii, n. sp., CArist).

The ¢ Synopsis ’ gives N.-E. Hiralaya as the babitat ; but this seems a mis-
print for N.-W. Him,, as the Chumbi Station—between Sikkim and Bhot4n—
was not then known, Also, in the *“ Synopsis >’ it is said that the venation is
like that of Goniophlebium ; bus Mr. Clarke says it is that of other Drynarias.
Colonel Beddome gives an exact description of the fern.

Subgenus PEYMATODES, Presl,

25. P. lineare, Thumb; Syn. Fil 854 ; C. R. 558. Pleopeltis linearis,
Thunb. ; Bedd. H. B. 846,

KAsHMIR :—fide Clarke in ¢ Review.’

' PUNJAB: Hazdra Dist.—Eagéin Vy. 14,400, Inayat (collector for Herb. Sahar.)
1896 ; Chambda, McDonell ; Mandi State and Kullu, Troiter in List ; Simla Reg.—
5-8000’, common.

N.-W. P.: D. D. Dist.—In the Din 2-8000’, common ; Mussooree 55-6500".,in many
places ; 7. Gark.—Phedi 4-5000' Duthie; B. Garh. Mrs, Fisher ; Kumaun—2-9000,
common.

DI1sTRIB.—Asis : N. Ind. (Him.) Nepal, Winterbottom ; Sikkim and Bhotén ;
Assam —Khasia Dist. 500600, “ very common,™ W, Manipur 3000, Clarke. §. Ind.
—throughout, Bsddems. Ceylon. Malayan Penins., and Isles, China. Japan,
Afr. : B. & Centr., with the Islands.

Blanford says :—* This is a fern of comparatively the lower levels, . . .
.+ « Thefronds are thick and coriaceous, and in dry weakher rojl up from

the marging, and so remain for weeks and months, unrolling again, like
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Niphobolus, on the return of wet weather.”” I confirm this, The fronds also
sometimes coil up at the apex.

26, P. simplex, Sw., Syn. Fil. 27. P. linears, Thb. g, P. simplez, Sw.,
Hk. and Bk. Syn. Fil, 854,

P, simplez, Sw., Clarke, Journ. Linn. Soc., XXV, 99. Pleopeltis simplez, Sw.,
Bedd. H. B. 847. Polypodium (Phymatodes) simplez, Sw., Blanford, in Journ.
Asiatic $00., Bengal, Vol. LVIL, Pt. IL, No. 4, 1888, PL xx.

PUNJAB : Chamba—McDonell, in List. Pangi—Satrundi, Harsukh (collr. from
Sahar. Herb.) 1899 ; Kangra Vy. Dist.—Edgew. in Herb. Sahar. ; Dharmséla, Trotter ;
Kullu 6-7000°, Trotter ; Mandi State 6500', Trotter ; Simla Region—S8imla 6-8000’,
common. :

N.W.P.: D. D. Dist.—Jaunsar—Chakréta 7000’ ; in the Din—Kalanga Hill
83000°, Gamble ; Mussooree and Landour, very common 6-7500’; 7. Garh.—Jumna
Yy.10-11,000’, Ganges Vy. 10-13,000' Duthie ; B. Garh. 8000°, Duthie, Mrs. Figher-;
Kumaun 6500’ to 9000, 8. & W., Hope, Duthie, Davidson, Trotter, MacLeod.

DISTRIB.—Ag¢ia : N. Ind. (Him.) 3ikkim and Bhotdn. China?

This i8 a very common fern in the Himalaya, on trees, and it never ought to
bave been mixed up with P. linsare, for, besides other differences, and entire
dissimilarity in appearance when growing, the fronds are herbaceous in texture,
and wither and fal! off directly the ruins cease, or before that when a toach of
cold, dry wind comes from the north, The fronds of P. lineurs are persistent
for another year at least. Blanford noted this, aud said—* Their texture is
thin, the venation distinct.”” Tbe sori when young are completely covered
and protected by peltate scales, up to 20 in number to a sorns, which fit
together so closely that to the naked eye they sometimes look like one large
involnore with a continuous margin outside the sorus. These scales.disappear
a3 the sporangia ripen and burst. The sori are occasionally oval or con-
fluent.

This speoies is still mixed vp with P. lineare in the Kew Herbarium, Speoci-
mens from the eastward of British India seem to vary a good deal, and there
may be among them a new species.

27. P.clathratum, C. B. Clarke in Review 559, t. 72, fig. 1 ; Baker in
Ann. Bot., Vol. V., No. XVIIL. Pleopeltis clathrata, Clarke, Bedd. H. B, 848.
Polypodium (Phymatodes) clathratum, O. B. Clarke, Blanford, in Journ. Asiatie
Soc,, Bengal, Vol. LVIL, P, IL, No. 4, 1888, PL. xxI.

APGHANX. : Kurram Vy.—10-11,000’ Aitch. 1879-80 ; Peiwar Kotal 7000,
Collett 1879. ,

KAsHMIB : Pir Punjdl 11-12,000%, O. B. Clarke ; Gilgit Dist.—Nitiar Vy. 10-11,000’,
Duthie. Kajnag Range and Kamri Vy. 9-18,000' Duthie 1863; Ridge between
Kishenganga Vys,, 9-12,000), MacLeod 1891; Sind Vy.—Sonamarg 8000, Gammie
1891,

PoONJAB: Hazfira Dist,—Kagfn Valley, Inayat (collr. Herb. Sahar.) 1897;
Chamda—Ravi Vy. 7000/, MacDonell, Pangi 13,600', J. Marten ; Mandi State 7-9000’
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Trotter ; Kullu 8-9000, Trotter; Simla Reg.—Simla 700¢Y, Hope 1871 ; Simla=
“abundant on trees on north side of Jako Mt. 7000'and a little above that level,
sud ranges (eastward) up to at least 10,000’ on Kamalhori and Hattu,” Blanford (im
List) ; Hope, Trotter, Bliss.

N.-W. P.: D. D. Dist.—Jaunsar, Mrs, Stansfield ; 7. Garkwal 8-12,000’, Dathie ;
B. Garh, 12-18,000' Duthie, Mrs, Fisher ; Kumaun 9-14,000’ Duthie ; Leesar Pase
14,000, MacLeod 1898,

NEPAL W. ¢ Kali Vy,, near Kangua 11,000, Nampa G4&dh 13-13,0€0', Duthie.
DisTRIB.—A4sig : N. Ind. (Him.), N. China, Hancoek.

Mr. Clarke’s description seems to have been written from material gathered
in & limited traot, and his drawing is by no means an adequate representation of
the plant, which seems to have various forms. The Sgure shows fronds not
more than 6 in. L, including the stipes ; and Mr. Clarke says the fronds are
small. Blanford’s figure is better, as it i8 of a larger plant, and shows the
venation more correctly ; bt it does not give the * sessile irregularly peltate and
lacerate clathrate scales” which are mixed with she sporangia and are the
characteristic feature of the plant. He gives a drawing of a scale from the
thizome, and says the fern is readily distinguished from P. simplez by ite
narrow linear fronds, the character of the venation, and the clathrate scales of
the rhizome and sori, as if these were identical. Clarke’s enlargement of a geale
from the sorus is quite different from Blanford’s from the rhizome, and is
correct : both are clathrate, though their shapes differ. But, as Blanford ‘says,
the scales of the sori are not persistent, and it is not eaey in dried specimens te
find a specimen of them. On some fronds I find similar scales on the under
surface quite unconnected with sori,

P. clathratum, if all the specimens so named be that species, varies very much
in dimensions and shape of frond. Duthie’s high-level examples, from Garhwal,
Kumaun, and West Nepal, are generally smaller than even Clarke’s fignre shows,
and are rather coriaceous with venation obscure, but they have the characteris-
$ic scales in the sori. Duthie’s No. 5178 from the Kuari Pass, British Garhwil,
13,000’, has a comparatively broad frond and short stipes, like that of P. simplez :
stipes 1}—1% in,, frond 43—8% in. L, narrowed gradually to both ends, but it
has the characteristic sorus scales in abundance. Some of my specimens from
the Simla Region, gathered late in the season when withering, and with no
scales in the sori, have stipes 2 in. 1, and fronds 10~~12 in. 1. by §—§ in. br.
Bome of the sori in these are linear—§ in. 1. A frond from the Mandi State,
collected by Trotter, has stipes under 2 in. L, with frond 12 in. by § in. A
plant of Blanford’s, from Kamalhori Mt., 9500/, is only 4 in, high, rather coria-
oceous, with venation obecure, scales wanting, sori oval or oblong. I cellected
plants of this form at Simla in 1871, and was then cerfain they were not 2,
Wnaars, Fronds from Chamba are 18 in. 1. by § to barely § in. broad, very
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membranous, stipes very short. I have never seen stipes as long as the fronds
such as Clarke speaks of ; but some of Duthie’s from Kastmir are $ths of ke
total length, and some of these have fronds  in. br., and look like narrow P,
simplex.  If the nature of the scales i3 the main specific character, all these
various forms are one species,

Blanford mude a particular study of this fern at Simla, where it is very abun-
dant on Jako mountain, and he was at first inclined to make two varieties besides
the type; but in his finally printed list he gave that up. He says P.clath-
ratum is qnite distinct from both P, lineare and P. simplez, though it often
grows with the last-mentioned, which it much resembles in texture and mode of
growth, * The sori,’” he says, * are small, frequenily oblong, of a bright orange
colour, and sometimes oconfluent. . . . . . The stipes are geverally
shorter, and the fronds longer and more linear than in the specimen figured by
Clarke,” The sori are sometimes very large, 6.g., in a specimen of MacLeod’s
from Kashmir they are one-eighth of an inch in the largest diameter, and more
than one-quarter the width of the frond : these are full of scales, This species
is not got in Mussovree, where both £, lineare and P. simplez are very
commoan.

P, alberts, Regel—Descr. Pl nov., No. XVIII, 122, from Turkestan, is
exactly the same as a small form, called P, clathratum, from the Himalaya at
high altitudes, which might perbaps be separated and put under P. allerts.

28. P.membranaceum, Don, 8., P. grandifolium, Wall. ; Syn. FiL
860 ; 2. membranaceum, Don, C. R. 560, Pleopeltis membranaceum, Don,
Bedd. H. B. 855.

KassMIR : Tawi Vy. 4-5000/, Trotter.

PUNJAB : Chamba State—Chenab Vy. 5080°, McDonell : *not common * ; Kangra
Vy. Dist.—fide Trotter ; Simla Reg.—Simla, common.

N.-W. P.: D, D. Dist.—in the Din : Nalota Khdla and elsewhere at the foot of
the Himdlaya, 2500’ and upwards ; Mussooree 5-7000', on moist rocks, and trunks of
trees, common ; 7. Garh. Aglér Vy, 4-5000', Duthie ; B. Gark.—Mrs, Fisher;
Kumawn—Mohargiri 6500', 8. & W.; Naini T4l 6600’, on rocks by the Lake, Hope 1861 3
not seen there in 1890 and 1894 ; elsewhere 25-5000', widely distributed.

DISTRIB.— A#ia 2 N. Ind. (Him.) Sikkim and Bhatén ; Assam—K hasia Dist. 2-5000' :
very common ; Bengal—Parasnith Mt. 8000, Clarke. S.Ind.—E.& W. Mts., 3-56000",
Ceylon. Tonkin. W. China—Yunnan, Henry. Philippines,

Usually large ; but I have a fertile frond gathered in Kumaun, only 5 inches
high, including the short stipes. All the specimens I possess seem to belong to
Wallich’s P, grandifelium, which is said to have sori smaller, and irregularly
scattered.

29. P.heterocarpum, Bl (non Mett.) ; g., P. Zippellis, Bl., Syn, Fil.
860 ; P. Zipellsi, O. R. 561. Plaopeltis Zippellis, BL, Bedd. H. B. 857.

PURJAB : Chamba—Dalhousie, Ool. Dyas, fide Bedd. in H. B.
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D1sTRIB—A4sia: N. Ind. (Him.) 8ikkim and Bhotén, 2-6000, common ; Assam—
Khasia, 2-4000', frequent, W. Manipur 1000’, Clarke. Ceylon. Malay Penins.
Perak. Sumatra. Java. Borneo. Philippines. China—Yunnan, Henry.

I give this as a North-West Indian species solely on the authority of Culonel
Beddome. Mr. McDonell, who lived for years in Chambe, cloge to Dalhousie
in charge of the forests, never found it there. I do mob think the habitat,
* N. India,” in the ‘Synopsis,’ means including N.-W, India any more than it
does when given for P. sridiodes, l.awk., the next N.-E. Indian species, or for
P. hemionitideum, Wall,

80. P.oxylobum, Wall. Cat. 294. P. trifidum, Don, Syn. Fil. 363 ;
P, hastatum, Thunb. var. 2 ozyloba (sp.) Wall., C. R. 563. Pleopeltis hastata,
Th., Bedd. H. B. 862; Pleopeltis trifids, Don, Bedd. Suppt. H. B. 96 ;
Plegpellis laciniata, Bl., Bedd. in Journ. Bot., Aug. 1892.

PUNJAB : Chamba—Dalhousie, McDonell : “abundant” ; Kamgra Vy. Dist.—
Dharmséla 6000’, Trotter ; Simla Reg.—Simla 6200', Blanf.: % very rare. In fact I
know of only one locality for it, near 8imla™; Simla—3 stations, Bliss ; Bisahir—

Taklech 5000, Lace.

X.-W. P.: D. D. Dist. —Sowarna Néla 4500’ ? ; Badrdj Mt. and ¢ The Park’, on the
Mussooree Ridge, Mackinnons 1878-79 ; ¢ The Park’ €300’, on trees, Hope 1887 and
1895 ; The Castle Hill 6100’, A. Hope 1885 ; C. W, Hope 1892 and 1896, in quantity,
on a rock ; . Garh., Ganges Vy. 7-8000’, Duthic 1881 ; Dara 5000, Gamble 1893 ;
B. Garh., Mrs. Fisher ; Kumaun—R. Blink 1827 ; Binsar 7000, 8. & W.; near Naini
TAl, Hope 1801, Nalena Vy. 4700’, Hope 1890; above Lobarkhet 75-8000, Trotter
1891 ; K4la Moni Ridge 8500', MacLeod 1898.

DISTRIB.—Asia : N. Ind. (Him.) Nepal Wallick ; Sikkim and Bhotfn: not
common ; Assam—Khasia Dist. 3-6000’ : common, Kohima 6000’, (larke. 8. India—
5000'-8600". Ceylon, Mrs. Walker. China—Yunnan, Henry. Japan.

A thoroughly good species, in my opinion,

81. P. malacodon, Hook.; Syn. Fil. 368 ; C. R. 564, Plegpeitis
malacodon, Hook., Bedd. H. B. 868.

PUNJAB : Kullu—Jalori Pass 10000, Rohtavg Pass 10-13,000', Trotter 1887 ; Simls
Reg., Bates ; Kamalhori and Hattu Mts. 9-10,600’,0n rocks, Gamble, Collett, Hope,

Trouter, Bliss.
N.-W. P. : T. Garh.—not infrequent at 9-18,000’ alt., Mackinnons, Duthie, Herschel,

Gamble ; B. Garh.—uear Ramri 9-10,000', and above it 12,000', Duthie ; Kumaun
Sarju R. 4500', and Kala Mundi Pass 8009, 8.& W.; Kali Vy, 12-13,000", Duthie ;

Pindar Gorge 10,000’, Trotter.
DIsTRIB.—Asia : N, Ind. (Him.) 9-13,000’, Nepfil to Bhotén.

Mr. Clarke says :—‘ A very common fern, known at once by its strongly ser-
rate margin. It is remarkable that I find no example in the Kew Herbariom
(other than my own) except some pieces mixed on a sheet of T. Thomson’s, said
to have been collested top of Hattu, alt. 1050(’, in the North-West Himalaya.”
But Mr, Clarke restricted the range of habitat to ¢ Nepal to Bhotan’. Hattu Mt.
is now a well-known habitat for P. malacedon : it was got there in 1876 by



THE FERNS OF NORTH-WESTERN INDIA, 95

Gamble, and in 1878.by Collett ; and, as will be seen above, the fern grows m
many other places west of Nepl.

The scales of the rhizome have not been correctly described by Baker or
Clarke : they are not * brown or nearly black,” or ¢ brown black.” They are
bicoloured, i.s., pale-brown with a broad dark-brown streak down the centre.
Clarke says—** Frond often sub-cordate at base.” Among the numerous speci-
mens in Garable’s and my collections I cannot find a frond that is not cordate
or sub-cordate below. Many examples have sori oval or oblong, the major axis
divected towards the margin, Some of Duthie’s specimens from British Garh-
wal, 12,600, have sori biserial between the veins, often confluent. These grew
on trees; but elsewhere, so far as I know, the fern is always on rocks. I cab
see no resemblance to, or affinity with, P, exylobum,

32. P.cyrtolobum, J. Sm., C. R. 563. Pleopeltis Stewartss, Bedd., Syn.
Fil, 2d. ed. 573. Pleopeltis malacoden, Hook., var. g. mujus, Bedd. H, B.
863, and Suppt. 96.

PUXJAB ¢ Chamba—MacDonell ; fide Beddome in Soppt. H. B.

N.-W. P.: D. D. Dist.—Mussooree, * The Park ™ 63-6600', Mackinnons 1880, Hope
1887 and 1895 ; Kumaun—DBinsar 7600', 8.& W.; Gori Vy., 7-8000’, Trotter 1891 ;
Mangalia Gor 10,000', MacLeod 1593,

DISTRIB.--Asia : N. Ind. (Him.) Nep4l to Bhot4n 9-13,000': very common,
Clarke ; Assam—Jakpho Mt. 8600’ Clarke ; Khasia Dist. 5000, Clarks.

This species is not in McDonell's List of Chamba Ferne, and I have seen no
specimen from the westward of Mussooree. Trotier in his printed list said be
had a Chamba specimen from McDonell ; but the species does not appear in
his later M3, list given to me ; and I have four fronds of P. orylobum marked
by him P. cyrtolobum.

. I am not wuch surprised that writers with a tendency to unite species, and
who have not seen this growing in its natural habitats, thinking it a form of
P. malacodon, at least if they can get over the marked differences of cutting
and scales of rhizome. But, having seen P. malacodon growing only on rocks
in the Simla Region, at high elevations, and P. cyrfolobum growing only on
trees in Mussooree, at a much lower elevation, and having observed their very
different habit and apuearance, I cabnot hesitate to agree with Clarke in separat-
ing them, The scales of the rhizome are bicoloured Like those of P, malacodon,
bat they are much narrower and darker coloured, and they end in long thick
hairs. The frond is less cordate at the base, and sometimes quite decurrent on
the stipes ; and the textnre is muoh thinuer than that of P. malacodon, The
fronds vary from occasionally simple to three-lobed, and to three pairs of lobes,
besides the long terminal lobe. Major MacLeod’s two fronds in my possession,
from Kumaun, are—one, trilobate, and the other, with stipes. over 4 in., bas a
frond 10 in. 1. with-4 pairs of lobes—the longest nearly 6 in. 1, A frond from
Mussooree is nearly 12 in. 1., with terminal lobe all but 8 inches,
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33. P. Stewartii, C. B. Clarke, in Trans. Linn, Soc., 2d. Ser., Bot,,
Vol. 1., 563—the ¢ Review,’ Pleopeltis malacodon, Hook., P. Stewartii, Clarke ;
a variety less serrated, Bedd. H. B. 863.

PUNJAB: Chamba—Ravi Vy., below Sach Pasé, 9500', McDonell 1882; 9900,
J. Marten 1898 ; Simla Reg.—Simla, near the Tunnel 7400, Blies 1886-90-92.

N.-W. P. : D. D. Dist.—Beals’ Hill, E. of Landour, 700¢’, Miss Parrott (by whom
indicated to Hope) 1887 ; Hope 1895 : Kumaun—Binsar 7000’, 8. & W. ; top of Liria
Kénta Mt. about 8000, Hope 1861 ; Summit of Dhankuri Pass 10,500’ and Phurki,
Trotter 1891.

DIsTRIB.—Agia : N. Ind. (Him.) Sikkim 12-18,000, Lachen, Sir L. D. Hoeker.
Ohina— Heanry.

. Beddome meant, I think, 2. cyrtolobum as baving been collected in Garhwél
by (Dr.) Stewart, as this statement is made with reference to the fern depicted
in his Plate 204 in F.B.I., which seems to be P. cyrtolobum, Clarke wrongly
referred to that Plate under his P. Stewartss. This species bardly grows so large
a8 its congeners do, and it is a stiffer plant——subcoriaceous in texture: the
fronds do not hang down, but stand up, or spread out, if growing on the
face of a rock. The paler scales on the rhizome distingpish it. It seems
a rare plant. ‘' As to the Simla Region, Blanford says :—* Very rare, and has
found atbeen only one place near Simla, on rocks a an elevation of about
7400 feet.”

34, P. ebenipes, Hook.; Syn, Fil. 365 ; C. R. 564 ; Pleopsltis ebenipes,
Hook., Bedd. H. B. 363.

PUNJAB: Chamba—McDonell, fide Trotter ; J. Marten 1898 ; Kulla 9-13,000%,
Trotter ; Simla Reg., on ridge east of Simla 8-10,000'. T. T., Edgew., Bates, Blanford,
Hope, Trotter, Bliss.

N.-W. P.: D.D. Dist.—Jaunsar—Harianta 8500, Gamble 1895 ; 7. Gark. Nag
Tiba Mt. 9000, Mackinnons ; ander Bandarpunch 10-11,000/, and Bok Mt. 9-10,000,
Dathie ; B. Garh. 6-7000', on trees, Duthie, Mrs. Fisher; Kumaun—Kalamundi
8700, 8. & W., Dhankuri Pass 8-8500/ Trotter, Kala Muni and Mangalia Gor Ridges
8-10,000’, MacLeod.,

DISTRIB.—Asia : Tibet—Yatung, Hobsos ; N. Ind. (Him.), Sikkim and Bhotfn,

Besides the broad, black, opaque, polished scales on the rhizome a marked
distinction hetween P. ebenipes and its congeners is the much greater number
of lobes, and consequently the longer frond ; the number of lobes seems to be
7-18 pairs. There are no fronds of ebenipes decurrent at base in Gamble’s and
my collections. Otherwise, Beddome’s remarks as to the distinctions between
members of this group seem good.,

Subgenus PLeoPELTIS, H. & B.

85. P. juglandifolium, Don ; Syn. Fil. 368 ; C. R. 566, PLEOPEL-
718, Bedd. H, B. 808. Polypodium capitellatum, Wall. Cat. 306.

PUNJAB : Simla Reg.~Simla, Lady Dalhousie 1881 ; Biedhir, Taklech 8000
Lace.
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N.-W. P. : D. D. Dist.~Landour 7000’, Colonel Wilmer (comm. to Mackinnons 1878);
Beal's Hill, E. of Landour, Hope 1887 and 1895 ; 7. GarA.—between Ora and Ram-
sarai, Duthie’s collr. 1879 ; between Betwari and Dangulla 5-6000’ ; 7-8000', Duthie
1881 ; Kidarkanta ; Jodargadh Waterfaft and rocks near Surénu-ka-Ser 6000', Gam-
ble 1898 ; B. Garh. 7-800, Duthie 1885, and Mrs. Fisher ; Kumaun—8arjn R. and
Pass to Mohargiri, 8, & W. 1848 ; Naini T4l 7000, on trees, Hope 1861 ; Goriganga
Vy. 6-8000’, MacLeod 1898.

D1sTRIB.—A#ia ¢ N. Ind. (Him.) Nepfl, Wallich ; 8ikkim and Bhotfn ; Assam-—
Khasia 3000-3000', very common, Clarke ; Kohima—Jakhpo Mt. 7500, Clarke ; Mani-
pur 7600’. Burma—Moulmein, China—Yunnan, Henry, Yunnan—Mengtes, Han-
cock, ¢ very rare.”

Perhaps the omission of localities for the type, from Beddome’s Handbook, is
due to a misprint. None of the specimens I have from N. and W. India are
petiolate, and otherwise they seem quite normal. At Naini T4l I used to see
this fern growing on trecs, At Mussooree (Landour) it grows in dense
masses on & steep bank, under sorub forest, the fronds hanging down gracefully,
In Kumaun MacLeod found it growing in large overhanging masses on pre-
vipitous rocks, I bave a frond, Trotter's No. 959, 1891, from near Naini Til,
named by him P. jimalayenss, Hk,, which I now think is P. juglandsfolium
var, biserialis of Clarke, which was got in Kumaun long ago, tide a specimen in
the Kew Herbarium. The form B, P. tenuicauda, Hk., does not appear to have
been got in N.-W. India.

£6. P. Lehmanni, Mett.; Syn. Fil. 369 ; C. R. 566. Plagpeitss,
Bedd. H. B., 370.

N.-W. P. : B. GarMwdl—near Ramri 13,000’, on rocks in forest, Duthie No. 5177,
1885 ; loc. ? P. W. Mackinnon ; Mrs. Fisher.

DIsTRIB.—Asia : N. Ind. (Him.) Nepdl, Wallich ; Sikkim 4—8000’ common,
Clarke. Burma, China—Yunnan, De¢lavay, Henry.

Duthie’s plant from British Garhwal is a remarkable sport. The
specimen ha gave me is onme frond, with three inches of rhizome
sending out side-shoots. The scales are typical. The stipes is 53 in. ).—the
frond 10 in. 1, 8} in, br. : pinnee 5 pairs, sessile, lowest 44 in, 1., and next
8 pairs not much shorter : all, and the terminal pinna, have the veins irregu-
larly prolonged, so that the lowest pair of pinnz are in places 8 in, br. : the
pionee are very opposite and very acuminate, There i8 a similar
specimen in Kew, also from Dathie No feriile fronds of this were
found by Mr. Duthie. I have lately received from Mr. Gamble two
fronds, quite typical, collested in British Garhwal by Mra. Fisher, with
pinne very opposite and very acuminate. Mr. Mackinnon’s specimens want
rhizomes ; but I have other grounds for believing this species grows in Garhwal,
for fronds of what I could only so name grew up from among a mass of
rhizomes of—1I forget what other species—which the Mackinnons brought from

an inner range of the Himalaya, and had in coltivation at Museooree, about 1881,
13
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QGenus 28, NOTHOCHLAENA, R, Br,

1. N.vellea, R. Br,, Prod. 146; N. lanuginosa, Desv,, Syn. FiL 870,
N. véllea, B. Br., Bedd. H. B. 875.

APGHAN, : Grifith, in Herb. Hort. Kew ; see also Baker in Ann. Bat. V,
No. XVIII.

EKASHMIR : fide Beddome in Handbook,

PUNJIAB : Chamba—Ravi Vy., below Pokri, 8500’ and under : “also found in
other places at 3500’ or eo," MeDonell 1883 ; “ Chamba™, 8000, J. Marten 1897;
KEangra Vy. Dist.—Lahaul, fids Bedd. H. B., Pdngi and Lahaul, 9-12,000, Dr. Watt,
in Herb. Hort. Kew.

DisTRIB.— Eur, : Spain, Bardinia, Italy, Sicily, Greece, Crete. Asia : Syria;
8. Persia, Dr. Stapf ; E. Persia, Borsmiiller. Awstralia : temperate and tropieal.
Afr. : Macaronesian Isles, 8. Morocco, J. D. Heoker, Algeria, Nubia.

I think this fern was found in Chamba (or Kashmir) by Mr. Ellis before
Mr. McDonell found it. Mr. McDonell did not know if, and sent it to Mr.
Levinge, and to me—or Levinge sent it to me. Levinge marked it * Woodsis
sp.”? 1 recognised it as N, lanuginosa from a coloured drawing in ¢ Britten's
Euaropean Ferns.’

Mr. Marten hes quite lately found it in the Chamba State.

2. N.Marantase, R. Br.; Syn. Fil. 871; O. R. 567 ; Bedd. H. B. 878,

KABHMIR : fide Clarke in ‘Review.'

PUNJAB : Chamba—Ravi Vy., Théla 11,000, MeDonell 1885 ; Kulls, summit of
Jalori Pass 10,500, Trotter ; Simla Reg.—ridge E. of Simla 8000’ to 10,300’, Bates,
Blant., Hope, Trotter, Lace, Bliss.

N.-W. P, : D. D, Dist.—Jaunsar 9000', Rogers ; T. Garh.—Rag Tiba Mt. 9-10,000,
Maokinnons ; Deota 8000, Gamble 1898 ; Baleha, Rogers ; Jamnotri 10-11,000', Duthie
1884 ; B. Garh.—above Ramri 8-9000', Dombitia Gadh 9000/, Kuari Pass 11-13,000,
Duthie ; Kumawn—8. & W., Kali Vy. 9-10,000, Duthie and J. B. Reid, Pindar Gorge
8000', Trotter.

DisTRIB,—Ewur. : The Continent throughout the Mediterranean Region, extend-
ing to the Tyrol and Hungary, and to Ardéche and Portugal : in Spain upon the
mountains up to 3000'. Asia : Byria and Tauria ; Tibet—Yatung Hebson ; N. Ind.
(Him.) Sikkim—Lachen Vy. 9-16,000', Hook. Fi}.; Dr. King's colir. 14,000'. Afr.:
‘Macaronesia, Barbary States and Abyssinia.

Genus 29. GYMNOGRAMME, Devs.
Subgenus LEPTOGRAMME, J. Sm.

1. @. Totta, Schlecht ; Syn. Fil. 876 ; C. R. 567. Leptogramms Totta,
Schlecht., Bedd. H. B. 877.

KASBMIR : fide Clarke in ¢ Review.'

Puxsas : Chamda—Ravi Vy. 6000’, McDonell ; Kuliu—Outer Scorfij 7000, Trot-
ter, 6-8000", Coventry ; 8imla Reg.—The Chdr (or Chor) Mt, Herschel ; Simla—Bliss
1886-90-92. :

N.-W.P.: D. D. Dist.—Jaunsar, Harianta 7600, Kathién 7600, Gamble ; 7. Garh.
—Chéchpur Vy. 6000', Duthie ; P. W, Mackinnon, very long; Kumaus—T. T.;

Jagesar 6000, B.% W.; Edgew., Hawalbigh, in Herb. Sahar.; Davidson; near
Devidhura 6000, Trotter.
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GYMNCGRAMME LXVINCEl Baker.

1. Rhizome ; natural size.

2. Lower portion of frond ; natural size.

8. Portion of a pinna , enlarged 8 diam.

PLATE XXXY.

Chtrs Silpi £¢ Lith
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DIsTRIB.—Asia : N. Ind, Assam Grifith; Khasia 3-5000’, common, Clarke.
8. Ind.—very common on west side, at highest elevations, Beddome. Ceylon. Sumatm
and Jave. Japan. China, Korea, Afr.: Macaronesia; Guinea Coast ; Fernando
Po, and Kamerun Mts,, G. Mann. Abyssinia. Cape Colony. Comoro Islands.

2. @G. Levingii, Baker, in Annal. Bot,, Vol. V., No. XVIIL, 216. @.
auria, var. Levingss, C. R. 568. Leptogramme aurita, var. Levingis, Clarke,
Bedd. H. B. 879 ; Leptogramme Levingis, Bedd. Suppt. H. B. 99.—Plate
XXXV,

The following is Mr. Baker’s desoription of she Plant :—

“ Rhizome slender, wide-oreeping ; pales lanceolate, membranaceous, Stipe
slender, naked 6—8 in. long, stramineons, with & brown base. Frond lanceo-
late, or oblong-lanceolate, bipinnate, membranous, pubescent, 1—14 ft. long,
8—4 in, br. at the middle, narrowed to the base, Pinnz lanceolate, sessile,
4—} in. broad, out down to the rhachis into continuous erecto-patent, linear-
oblong pinnules. Veinlets erecto-patent : upper simple, lower forked. Sors
oblong or globose, placed nearer the margin than the midrib. West Himalayas ;
Jhelum Valley, alt. 4000’ ; Levinge. I follow Mr. C. W. Hope in treating
this as a species.”

M. Clarke, in giving this fern as a variely of G. aurits, Hook., said—* It has
the texture and hairiness of @. Zots, but the rhizome and venation of @G.
aurila ; while the cutting is decper than that of @. Tia, less auriculate than
that of G. aurita.”

I will not attempt to check the varions desoriptions of the plant, for it
might end in writing another, and there are already enough ; but I figure it,
a8 that has not yet been done.

KAsEMIR : Palgam 8000/, C.B. Clarke. @ilgit Dist.—Dashkin 750%, Dr. Giles;
Jhelum and Chitapéni Vys, 47000, Levinge 1876, Gulmarg 756-8000', 8ind Vy. 7000,
Trotter; Pir Panjal—Hirpur 7000', 8ind Vy., Gund, 6000, Gammie; Farikand
Nila 6-7000°, MacLeod—% on the edge of the stream, not under shade. Does not
grow away from water.”

PUNJAB : Hazdra Dist.—Kagén Vy., Inayat (Sahar, Herb. collr.) 1899 ; (Aamba—
above Alwés, and Sach Vy, 8000", McDonell ; “ Chamba,” J, Marten 1898, Pdngi 8500,
Harsukh (Sarhar, Herb. collr.) 1899 ; Kullu, Trotter in List ; S¢mia Dist.—eastward
from Bimla a ridge, near Theog 8000, Kamalhori and Hatta Mts. 85-9400', Hope,
Blanford, Bliss, Dr. Watt. Kunfwar, T. T. 1847.

N.-W.P. : D. D. Dist.~-Jaunsar (or T’ Garh.): Collected on march from Mussooree
to Chakrata, Mrs, J. Sladen, 1880; 7. Garh.—~Nag Tiba Mt, Mackinnons 1879;
Ganges Vy., below Harsil and Derali 8-9000', Duthie 1881 ; Mandraoli 10—11000",
Duthie 1888 ; Kumaun—between Gini and Munshiari 7-8000', Phauli ¥y. 9-10000/,
Dauthie ¢ Kumawun,” J. R. Reid 1886.

This fern varies a good deal in shape and cutting of frond. I had a frond
10 in. 1, but only 24 in. br., and another (Hatta Mt., Bliss) which is 16} in.
1. by 7§ in. br. The greatest width Baker gives is 4 inches, and Beddome-
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5}. The rhizome is very slender, and in general not thicker than the stipes.
My observation bears out Blanford’s and MacLeod’s statements as to its love
for water or wet ground. Blanford considered this & good species.

Subgenus EUGYMNOGRAMME.

8. @G. vestita, Hook. ; Syn. Fil. 379. Subgenus SYNGRAMME, G. vestila,
Hook. C. R. 568. Syngramms vestita, Wall. Cat. 12 (under Grammitss), Bedd.
H. B. 886.

PUNJAB ¢ Hazdra Dist.—Black Mt. 6900°, Trotter ; Chamba—McDonell, 1885 or
previously ; Mandi State—near Badwani 7000, Trotter 1887 ; Simia Reg.—~Bimla
'55-7000’, frequent ; eastward along ridge, to Kamalhori Mt. 8-9000, Bates, Gamble,
Blanford, Hope, Bliss.

N.-W. P.: D. D. Dist.—Jaunsar, Lokandi 7000', Konain 7000", Gamble ; Lakhw4,
Gammie,  Jannsar ™ Mrs. Stansfield 1883 ; Mussooree 6600', Mackinnons 1878.79;
T. Gark. Kidar Kénta Mt. Dr. Royle, and eastward from Landour, 7-7500’, Levinge
1872 ; Deota 6000’, Gamble ; Ganges and Jumna Vys, 7-9000 Duthie ; B. Garh.
6-7000’, Duthie ; near Joshi Matt, Mackinnons; Mrs. Fisher ; Kumaun, Wallich
1829 (R. Blink,) in many places—55-8000’, 8. & W. ; Edgew., Hope, Davidson, Duthie,
Trotter, MacLeod, 1861, to 1898.

DISTRIB.—Asia : N. India (Him.) Bhotén. China, North and South.

The rhizowe is procumbent, slow growing.

The pinne in large specimens become bluntly auricled at base on the upper
gide, or on both sides—sub-sagittate.

4. @. Andersoni, Bedd., Ferns of British India, p. , t. 190 ; Syn. Fil.
880; O. R. 568 ; G. Andersoni, Bedd. H. B. 882,

N.-W. P. : T. §ark —Gumbar Pass 12-18,000', Duthie ; B. Garh.—near Kuari Pass
11-12,000', Duthie ; Kumaun—Pindari 12,000, 8. & W.(Woodsia mollis on ticket)?
above Namik 11,000, No, 8, 695, F. ; Sundadunga Vy. 18,000', Dr. Anderson ; KAli
Vy , above Garbyéng 11-12,00¢/, Duthie, Byins—above Chalek 11-18,000’, and Palang
Gédh 11,000’, Duthie.

‘NEPAL W. : Nampa G4dh 11-12,000", Duthie,

DisTRIB.—A#éa ¢ N. Ind. (Him.) Bikkim 14-16,000’, Hook. Fil.

“ Woodsia lanosa, Hook., must be placed here as a synonym * : Baker in
Ann. Bot., Vol. V., No. XVIII. ‘

5. G.javanica, Bl.; Syn. Fil. 881 ; C. R. 569. (Subgenus Syngramme.)
Syngramms frazinea, Don (under Diplazium), Bedd. H. B. 886.

KAsHMIR : Rattan Pir 75-8000', Trotter ; Dardpura and Audr'bug 6000, common,
MacLeod.

PUNJAB : Hazira Dist.—Murree, Hope 1882, Trotter 1886; Chamba State—
Kalatop Forest, 6-7000’ and upwards, MacDonell; 5-7000', J, Marten 1897 ; Kangra.
Vy. Dist.—Dalhousie, C. B. Clarke ; Simla Reg.—B8imla and eastward along Thibet
Rouad, 5-10,000', common in forest, Edgew, Madden, Hope, Gamble, Blanford,
Trotter, Bliss. Giri Vy.—Raiengarh Forest 7000', Gamble.

N.-W. P.: D.D, Dist.—Jaunsar, Mandali 800(', Gamble ; Mussooree 4-5000’, several
stations, Duthie, Mackinnons, Hope ; 7. Gark. Srinagar, R. Bl,, Bok and Nag Tiba Mts.
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9-10,000, Mackinnons, Duthie ; Bambau Vy. 6000', Gamble ; B. Garh. Mrs, Fisher;
Kumawn—near Kh&tl 7200'—7800’ (both forms) 8. & W.; near Naini Tal 45-6000,
Hope, Konoor 7000', Davidson ; near Bugeswar 8500’ ; Dhankuri 9000/, Trotter ; Sarju.
ganga Vy. and elsewhere, 2-6000’, MacLeod.

NEPAL, Wallich, Centr. Nepal, Seully.

DisTRIB.—Asia : N. Ind, (Him.) E, Nepfl J. D. Hooker ; 8ikkim and Bhotfn ;
Assam—EKhasia Dist. 1-5000, common. Burma—Tenasserim. Ceylon—5-8000".
Malay Penins. and Isles. Tonkin, Phillipines. China—8hensi, Giraldi, Nau-T.
Henry ; Yunnan, Delavay, Hawoock ; Shing-King Prov.,, between Mukden and
Kirin, James. Japan. Polynesia. Afr.: E.& W. Tropical ; Kamerun.Mts, Fer
nando Po, 8t. Thomas. Madagascar,

Beddome describes two forms—pinnate and bipinnate ; but plants of a form
between these two are frequent, #.c., With perhaps only one pair of pinnm

pinnate, and that irregularly so ; and there is also a tripinnate fern, as Blanford
pointed out. The simpler forms generally grow at low levels, and bave hrge’
broad, pinns and the compound forms always at high alblmdes, with small
narrow pinnules. The number of pinne varies greatly.

Looking to the.contrast which the low-level form—with stout atipes and rha-
chis, and large, simple pinnee, or with only the lowest pair pinnate or partly so
—presents with the high level form, bi- or tri-pinnate, with slender stipes and
rhachis, and with small, narrow pinnules, and also to the differences of margin,
1 am nok surprised that several species have beea made out of this plant ; but
I do not think this is necessary.  Blanford says :—* Below 6000’ it is bipinnate
only as regards the lowest pair of pinns and the pinnules are broad and large,
Specimens from higher elevations have several pairs -of pinna ag:;in
pinnate, and the pinnules are smaller and narrower. It is often 8-pinnate.”
This is well expressed ; but the purely simply pinnate form is not mentioned.
The venation varies : in some fronds the veinleis stop short of the margin, and
are thickened (clubbed) at the ends, the marginal teeth in that case being quite
disconneoted from the veins : in most cases the veinlets.run into the teeth, and
quite to the margin. The anastomosis of veinlets of contiguous groups is, as
Beddome says, rare, and I have detected it in only 8 ouk of 25 fronds. The
re-uniting or looping of forked veinlets within the same groap is comioner,
The veinlets get so close towards the margin .that I wonder how, in the
gimpler broad segment form, they keep separate.

6. G. leptophylla, Desv.; Syn. Fil. 883; Bedd. H..B. 382, and
Suppt. 100.

N.-W.P.: D. D. Dist. Mussooree, Dr. Bacon : {n Herb. Hort. Kow.; Kumaun—
Colonel Davideon 1877, in Herb. Hort. Saharanpur : also in Herb. Hort. Kew.

DisTRIB,—Amer. : Andes of Mexico and Ecuador; Paraguay. Ewr. : Jersey,
France ; Switzerland ; Bpain and Portugal, Italy and Sicily, Corsica and other Medi-
terranean Islands, Groece, Turkey. Asia : Persia. 8. Ind.—W. Gh4ts, Octacamund,
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Mahableshwar, Sat4ra Fort walls. Ceylon—7rimen. Australasia—N. 8. Wales, Tas-
manis and N. Zealand. Afr.: Macaronesia, Barbary States and Abyssinia ; Cape
Oolony and Madagascar.

This species, and two others, are annual, and form the genus Annogramma of
Link. (3yn. Fil.) Mr. Marquand, a well-known authority on Alge, tells me
that G. leptophylla is in some years plentiful in Jersey, and sometimes com-
paratively rare.

Subgenus SELLIGUEA, Bory.

7. G.involuta, Hook.; Syn. Fil. 887; C. R. 570. Laxogramme
wnvolula, Don (ander Grammitis), Bedd. H. B. 898.

PoxJAB: Simla Rog.—~8imla 5-6000', Lady Dalhousie, Hepe, Blanford, Trotter,
Bliss.

N.-W.P : D. D). Dist.—Mussooree and neighbourhood, in various places 47-6500),
on trees, Edgew. Duthie, Mackinnons, Hope; 7. Garh.—Phedi 4-6000, Duthie ;
B. @ark.—below Kinoll 5000, Duthie ; Mrs. Fisher, Kumaus 4-8500), on trees and
rocks: plentiful in some places, R. Blink., 8. & W., Hope, Davidson, Duthie, MacLeod

DisTR1B,—Asia : N, Ind. (Him.) NepAl WailioA, 8ikkim and Bhotdn ; Assam—
Khasia Dist. 1-5000°, very common, N. Manipur 5500, Clarke. 8.India—35-8000,
Ceylon 5-8000. Malay Penins.—~Penang, Wallich 1823, China : Yunnan—Mengtes,
Hancock, Henry ; Ssechwan Faber, Philippines, Polynesia—Solomon Isles.

8. @. elliptica, Baker; Syn. Fil. 389; C. R. 570. Selliguea elliptica,
Thunb., Bedd. H. B, 892.

N.W. P.: D. D, Dist.—Bowarna Nadi, 4500’, Mackinnons 1878-79, P. W. Mackin-
uon and Hope 1881 ; in the Din—Nalota Khéla 3500, Hope 1881, 1889, and 1881 :
station shown to A. Campbell, Trotter, and Gamble in 1891.

DiISTRIB.—Asia t N. Ind. (Him.) 8ikkim and Bhot4n ; Assam—Khasia Dist., 250%-
5000’y very common, Kohima 45-6000’, Clarke, N. Manipur 4500", Clarke. Burma—
Tenasserim Prov. Malay Penins. Tonkin, Philippines, Japan, China. Formosa.
Australia—Queensland.

I think it is & mistake to put this species, a3 Baker and Beddome do—
® * TFronds compound ;—there i8 always & wing, though sometimes nearly
interrupted, to the main rhachis in even the longest and most developed fronds ;
and Thunberg’s name, elliptics, and Presl’s—decurrens, scem to imply this.
The fronds are as much a-pinnate as are those of the series of Polypodium
(Phym, ) from ozylobum to ebenipes ; but the main veins or secondary rhachises
are stonter than those of the Polypodiums. Baker says—* Oldham gathered in
Formosa a form with the fronds quite entire,”” and Clarke says he has an
example, in full fruit, quite simple. I have some fronds, gathered in the Dehra
Dén from young rhizomes, which are 2—3 in. 1., quite simple, but sterile, and
I think this simplicity goes to prove that the plant has not pinnate fronds.

A specimen of G. elliptica from the Debra Din has stipes 18} in. 1, and
frond 1611 in.: it has 7 pairs of lobes, and a terminal, This fern, when
dried, tinges paper pink, as does also Asplenium ensiforme.
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Genus 80, VITTARIA, Sm.
Sub-genus Tz&N10PsI8, J. Sm.

1. V. lineata, Sw.; Syn. FiL 896. V. flexussa, Fée, C. R. 574. V.
lineata, Sw., Bedd. H. B. 407, ‘

PUNJAB : Kangra Vy. Dist., Mr. D. Macdougall, fide Trotter in printed List.

N.-W. P.: D. D. Dist.—Vicary, in Herb. Hort. 8ahar.; Z.or B. Garhwal 4-5000',
“P. W. Mackinnon 1881 ; B. Garh. 7-8000', Duthie 1885 ; Kumaun—Sarju Vy. 4800,
8. & W., above Gini 6-7000’, near Sosa 9-10,000’, in forest, on Abies dumosa, Duthie
1884 ; near Khéti 7500, and above Loharkhet 8-8500/, Trotter 1891 ; above Girgaon
‘9500, ¢ common trees,”™ MacLeod 1893.

DISTRIB.—Amer. : W, Indies and Florida to Pern and Brazil ; Brit. Guisna—
Roraima. Asia : N.Ind. (Him.), 8ikkim and Bhotén : *2-13,000), very common,”
Clarke ; Assam—Khdsia Dist. 1-6000', very common ; Kachar ; Manipur, Watt. 8,
Ind.—on the Western Mts. 26000 8. Andaman Island, Kwrz, Ceylon, O. P,, eommon,
Malay Penins. and Islands. Tonkin—Balansa. China—Yunnan, Henry, Hascook ;
Fokien Carter. Japan, Philippines, Borneo. New Guinea, A4/r. : Kameruns, Guinea
Coast, Ashanti, Cemtr. Afr.—Buensori, Zambesi Land, Natal, Cape Oolony.
Mascaren Islands, Sechelles.

Tribe B. ACROSTICHEZ.
Genus 60, ACROSTICHUM, L.
Sub-Genus GYMNOPTERIS, Bernh,

1. A. (Gym.) virens, Hook. ; Syn. Fil. 420, A. crispatulum, Wall. Cat.
24, Clarke’s Rev., p. 580, Pl rxxxmv, fig, 2, b, d.—* Barren pinnee numer-
ons, often 20 or more, 4 by } in., slightly serrate, the midrib often reddish
when dry, a series of costal arches, without included veins in any of the
areol® ; fertile pinne 4 by 3 to ¢ in.

“ Round Bengal from Kumaun to Bhotén and Chitéagong in the lower hills,
alt. 0-8000/, common.

“ The only very common species of the group called A. virens by Mr. Baker.

Very constant in character, and easily recognised by the absence of free veins,”
N.-W. P. : Brit. Garh, up to about 3000’; Bhainskil, near Parewa, Kotah Range,
coll. Indyat Khan (native collr. of Sahar. Herb.) 6-1902 ; Kumaus : R. Bl,, 2 sheets
in Herb, Hort, Kew.
This species is the only Acrostichum that has hitherto been found in N.-W. Ind.

Sub-Ord, ITI. OSMUNDACEZ.

Genus 81. OSMUNDA, L.
1. O. Claytoniana, L. ; Syn. Fil. 426 ; C. R. 582 ; Bedd. H. B. 449,
KASHMIR : Gulmarg 95—10,000’, C. B. Clarke 1875, L.evinge 1875, Trotter ; 8-9000
Duthie ; Sarpat Peak over 10,000’ : “ grows in regular flelds, coming up through the
melting snow.” MacLeod.
PUNJAB : Chamba, 8000' McDonell ; Kulla, 8-11,000’ Tratter; Simia Reg.—Biea-
. hir, Chini, Vicary 1881, in Herb, Hort, Sahar.; Béri 8000° Lace ; Hattu Mt. 10,000,
Bates, Blanford, Hope, Bliss ; Sirmur Territory 9-10,000',
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N. W. P.: D. D. Dist—~Jaunsar, Molta Forest, 4-5000’, Gamble ; 7. Garh. Deota
8000’ and Bamsu 9000’ Gamble ; Kidir Kfnta Mt. and near it 10-12,000, Col. Bailey,
R. E, and Dathie; Nag Tiba Mt. 9000, Mackinnon's ; Derali : Damdar Vy. 9-11,000/,
Duthie ; Kumawun, Wallich 1829, above Namik 8500', Rlam 12,000/, 8. & W.; ascent
from Ramganga R., 8500, 8. & W,, Rdlam Vy. 11-13,003', Duthie ; Pindar Gorge
9-10,000, Trotter ; Gori Ganga Vy. 10-11,000", MacLeod.

D18TRIB.—Amer. : Canada, Newfoundland, and throughout the United States.

#ia : (Him.) Sikkim: Lachen 9000, J. D. Hook.; Bhottn Griffith, 6000’, C. B.
Clarke ; Assam—Khasi Hills, @rifith and 7. Thoms.

This fern grows much larger than is stated in the ¢ Synopsis,’ namely, st. 1 ft.,
frond 1—2 ft. 1. T have gathered it in the Simla Region with fronds 44 ft. long,
exclusive of stipes. It unrolls its fertile fronds in May or June, and withers early.

2. 0. regalis, L.; Syn. Fil, 427, 0. R. 583 ; Bedd. H. B. 450.

PUNJAB : Chamba State—Ravi Vy. (Bhand4l Vy.), 5000’ and over, and Langera
6000, MoDonell 1883, 7000’ ; J. Marten 1897 ; Simla Reg.—Simla, below 6000’
Blanford in List, 1888, “very rare, and now nearly extirpated by assiduous
collectors.”

N.-W. P. : D. D. Dist.—Jaunsar, Molta Forest 4500/, Duthi¢, and Gamble, 1895,
T. Garh.~Kidarkants Mt. 13,000, Herschel 1879. B. Garh, 5-6000’, P. W. Mackin-
non 1881 ; Kumaum, T.T., 8. & W. (“ L. speciosa, Wall.™) ; Hawalbigh, in Herb.
Hort. Sahar. “Asplenium 13 ; 25-6-49 ™ on ticket ; Gori Ganga Vy.—Ranti 8500’,
MacLeod.

DIsTRIB.—Amer. : Canada and the Saskatchewan to Brazil (Rio Janeiro)
Enrope : British Isles. Sweden and Russia to Spain, Italy and \Turkey, Mingrelia,
Szovitz ; Asta : Siberia ; N. Ind. (Him.) 8ikkim and Bhotfn ; Assam—Khasia Dist.
4-6000', *¢ oommon, or at least frequent”, Clarke ; Kohima—Jakpho Mt. 7000, Clarke ;
Centr. Provs. : Pachmarhi, Duthis ; Bombay Presy.—Mta, of Malabaria (Clarke in
¢ Rev."), 8. Ind., common on the W, Mts. at the higher elevations. 8. & W. China ;
Hongkong. Japan. Afr.: Aszores, Algeria, Tunis, Abyssinia, Angola ; Centr. Afr.,
Nyassa Land, Zambesi Land. Natal and Cape Colony. Mascaren lslands,

Indian planis of this fern all seem to be small,—well within the dimensions
given in the ‘Synopsis,’ and copied by Beddome, namely, . tufted, 12—18 in.
L,fr.2—4 ft. 1, 1 ft., or more, broad. It is well known that the European
plant grows to much longer dimensions—up to 12 ft. in height,

Baker says—* 0. japonica, Th. (0. speciosa, Wall.) is & curious variety from
Japan and the Himalayas, with the fertile and barren fronds often quite distinot,
the former being developed the earliest, and soon disappearing, e
Mr. McKen sends a similar form from Natal’” And in the summary of New
Ferns, 1891, Mr, Buker says—* O. japonica has been gathered in Angola by
Mr. H. H. Johnston.” Mr. Clarke says—* The common Khasi form is very
small, 12—18 in. high ; the fertile and barren fronds quite separate : tkis is
0. japonica, Thumb. ; O. specicsa, Wall. But I have collected fronds of this
barren below, fertile above.”” This seems to be the normal, if not the only,
form in Japan : 1 have not seen the rhizome of it.




THE FERNS OF NORTH-WESTERN INDIA, 105

In Chamba McDonell never got a fertile frond of O. regalis. In Jaunsar and
British. Garhwil specimens the fertile and steri'e fronds are quite separate.
Duithis and Gambls gok both kinds of fronds on the same date, in May. Duthie’s
specimens from Pachmarhi, in the Central Provinces, India, and Gamble’s from
the Madras Presidency, are typical O. regalis, but small.

Sub-Ord. 1V.—SCHIZZEACIZA.
Genus 82, LYGODIUM, Sre.
Sub-genus Evrycoprun, Veins free.
1. L. microphyllum, R. Br.; L. scandens, Sw., Syn. Fil. 487 ; O, R.

583 ; Bedd. H. B, 455.
TRANS.-IND. STATES : Baraul—2ifirat Vy, 5000’ General (now Rir Wm,) Gatacre,
1895 : see * Ferns of the Chitral Relief Expedition,” Journ, Bot,, Vol. XXXIV.,

No. 879, March 1896, :
DisTRIB..—A¢%ia : N. E. Him., Bhotén, Nuttall ; Bengal Plain, rare—~Cooch Behar,
8ylhet, Chittagong, Clarke. 8. Ind.—very common up to 3000’. Ceylon, abundant.
Melay Penins. and Isles. 8, China. Australia—Queensland. Afr.: Guinea Coast.
The only material from the Trans-Indus States consisis of a part of a frond
with only sterile pinnge, the shape of which agrees with those of L. microphyl-
lum, and they are nnlike those of the other species of Lygodium which have
been found in N.-W, India. Mr. Clarke cousiders L. microphyllum the best
‘marked and least variable species of the genus. It has not before been found
in N. India west of Bhotin, Assam, and the plain of N. Bengal, General
Gatacre’s plant was got in about N, Lat. 85°-26/, and E. Long. 71°-50°.
Mr. Gamble agrees with me in the identification of this specimen, and says it is
an interesting problem in geographical distribution—how this and Plerss
ludens (see supra Vol. XIII, No. 8, p, 457), got into the Chitral Region.

2. L. pinnatifidum, Sw.; Syn. Fil. 488. L. flezuosum, Sw., C. B.
584 ; Bedd. H. B. 457. L. salicifolium (Presl), Prantl, quoted by Baker in
Ann. Bot., Vol. V., No. XVIII.

N.-W. P.: D, D. Dist.—Very common in scrub jungle and forest, 1-8000’, Mackin-
nong, Hope, Duthie, A. Campbell, and Gamble ; Kumaun—2-5000', 8. & W., Hope,
Davidson, Duthie ; Sajahanpur Dsst., near Indalpur, Duthie 1885 ; Gorakhpur Dist,
—Ramgarh Forest, 6 miles from Gorakhpur, A, Campbell 1887.

DisTRIB.—A44sfa : N. E. Ind. (Him.) up to 5000’ : Bengal—throughout the Plain,
abundant, Clarke ; 8. Ind., on both eides of the Madras Presy., common up to about
4000', Beddome. Ceylon. Malaya. Philippines. N. Australia. Afr.: Angola,
Guinea Coast,

This fern is common in the Dehra Din. The fronds from the same root
twine together, and if there is a small tree within reach together twine round
its trunk to & considerable height. I have measured a plant trailing on the
ground, which was 12 ft. in length. The rhizome is small, erect or suberect :
stipes approximate, wiry, covered at base with minute black-brown scules :
naked above.

14
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8. L. japonicum, Sw.; Syn. Fil. 489 ; C. R. 584 ; Bedd. H. B. 457.
KASHMIR : fide Clarke in *Review ' ; Poonch Vy. 8000’, Winterbottom ; Jhelum
Vy. ncar Domel, “in great profusion,” MacLeod 1891, Tawi Vy. 3500’, Gammie 1891.
PUNJAB : Chamba—Ravi Vy. 4000’, McDonell ; Kangra Vy. Dist., Mr. D. Mac-
Dougall, fide Trotter. ) '

N.-W. P.: D. D. Dist.—Jaunsar, Tons Vy. 3000/, Gamble ; The Ddn—Vicary in
Herb. Hort. Saharanpur ; Duthie 1883 ; Jobri, near Dehra, 2600', Hope 1889, 1891 ;
T. Garh. 8000, Mackimaons 1879 ; S8ahlra 7000’ Tons Vy. 4000°, Gamble ; Ganges
Vy. 45000/, several stations, Duthie 1881-83 ; Aumaus, near Banna 5500, 8. & W.;
3-5000', many places ; “19-7.49, Hydroglossum,” Herb. Hort. Sahar.; Davidson,
Dathie, Hope, Trotter, MacLeod.

D1STRIB.—Asia : N. Ind. (Him.) Sikkim and Bhot4n 3-7000". 8. Ind.—W.Mts.
rare, Beddome. Ceylon. Java. Philippines. China—Hongkong. Japan. N.
Australia.

Clarke says this plant differs very little, in his opinion, from L. flezucsum,
and Beddome that it is probably only a form of L. flezuosum. Why not vice
versd ? I seo marked differences, and do not see the probability suggeated.
The rhizome is distinctly creeping, though perhaps slowly, and branching ;
I have not seen L. pinnatifidum with that habit.

[ ANGIOPTERIS evecta, Hoffm. In the Saharanpur Herbarium are
two specimens of this, contributed by Dr. King, one of which is
ticketed * Hinda Kob,” and the other, from the Dalzel Herbarium,
¢ Lahore ” ; but I think it best not to give thisasa N.-W. Indian
species, In the ¢ Synopsis’ is noted, under Angioplerss, Psilodochea
salicifolia, Presl., as “ an entirely obscure plant, supposed to have been
gathered in Lahore, said to be like Angiopterts, but without an
involucre.” I do not understand Beddome’s entry—< Through-
out the Indian region up to 7000’ elevation.”” Clarke only
says—*“ Roand Bengal, alt. 0-7000’, from Nepal to Bhotan and
Chittagong.”]

1. O. lusitanicum, L.; Syn. Fil 445. O. eulgatum, L., var.
Aitchisons, C. B, Clarke in ¢ Review ’ 586.

AFGHAN. : Kurram Dist, “ on the shingle plains, at an altitude of 5000’ ; August™,
Dr. J. E. T, Aitchison, No. 454, 1880.

PuNJaB : Rawalpinds and Hurroo Bridge 2400/, Aitch. C. R., and in Herb, Hort.
Sahar,, 1882 ; Salt Range—Tilla Mt.,and Rhotas, Aitch. 1872-74, in Herb. Hort.
Sahar.

M. Clarke’s description of his 0. vulgatum, var. Aitchisoni, is :— Rhizome
elongate, bearing annually 4—10 fronds in succession, 2— 24 in. 1. by §—3 in.
br., obloag, texture stout.”

DisTBIB.—Europe : Guernsey : shores of the Mediterranean ; 8. 'France--Pau,
P. N, Fraser,

Mr. Olarke remarks :—* Thereis no other Ophisoglossum in the Herbarium ”
(Kew ?), “ norany picture much like this : the rhizome "appears to bear a
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suocession of fronds in one season : these are 1—2 fully developed, 1—2 young
ones emergent, and eeveral withered Jaminee on the rhizome.” The rhizome is
“elongated »’ upwards, not horizontally, As I find this plant agrees with
the figures given in Britben’s ¢ European Ferns ’> for O. lusitanicum, I place
it under that species provisionally, though I wss at one time minded to
make a new species of it—O. Aitchisons. It appears to me quite unlike O,
vulgatum.

"Mr. Clarke remarks :—* A. Braun, in Seuber, Fl. Azorica 17, describes an
0. polyphyllum ; but this has venose fronds, the whole plant only 1—2 in. high,
and vomes from Terceira, and is probably not near O, Astchisoni,” A disoussion
regarding O. lusitanicum, L.,and O. polyphyllum, A. Br., by H. C. Watson is to
be found in “ The Azores,” by F. du Cane Godman, F.L.S., F.Z.8., &., and in
manuscript “ Notes on the plants contained in the collection made by M. Drouet
in the Azores in 1857,” sent to H. C. Watson by Robert Shuttleworth, Ph. D.,
of 17th July 1871, which Mr. Baker has shown me, I find as follows :—* 89,
Although no Ophioglossum is in Drouet’s collection, I have abundant speci-
mens of the so-called O. lusitanicum of the Azores. This has nothing really
in common with the true O. lusitanicum. 1 cousider it a distinct species from
O. vulgatum (under two of the forms of which Milde quotes it) for it is appar-
ently widely distributed —Silesia (Milde). I have it from Arabia and else-
where ; and I have received it, or a similar species (which for the present, on
account of an apparcnt midrib—false, probably—1I have called O. Rsverchons)
from the neighbourhood of Briangon (Hautes Alpes) in good specimens, but as
being. very rare.”

2. O. vulgatum, L. ; Syn. Fil. 445 ; C. R. 568 ; Bedd. H. B. 464.

PUNJAB : Chamba State—Kantli, 12 miles from Dalhousie 6500, McDonell 1882 ;
8Simla Reg.—Hattu Mt. 8-9000', Dr. G. Watt 1885 (Blanford in List); Bagi (Hatta
Mt. 1) 9400, Bliss 1891-92. :

N.-W. P.: D. D. Dist.—Jaunsar, Thadyar 7000’, Rogers 1891, Bodyar 8000
Gamble 1894, Kathidn 7000’y Gamble 1895; Mussooree—‘The Park,’ above 6000’,
Mackinnons 1885, Hope—seen July 1892—too late in the season—station shown
to me by V.Mackinnon; in the Din—Kalanga Hill, near Dehra, 8000’, Gamble
1894. ’
. ‘DISTRIB.—N. Amer.: Quebec and Ontario southward to Florida and California ;
Kentucky, Tenessee, Texas and Arizona to Alaska. FEurope : Lapland, Britich Isles
and almost all other countries to Caucasia. Asia: N. Ind. (Him.) S8ikkim 2-400¢,
Anderson, Olarke, Levinge; Bengal—Chutia Nagpur, on Para:nith Mt. 2500’
Clarke Nos. 83828 and 83836. Japan, Sandwich Islands, Australia, N. Zesland.
_Afr.: Asores, Abyssinis, Guinea Coact, Angola, 8t. Helena, Zambesi Land, Cape
Colony, Mascaren Isles.

"I cannot make out the difference between O. vidgatum, L., and O. reticulatum,
L., unless it be that the net-work of veins is fine all over the frond in the latter
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named species, and in the former five only near the marging, the meshes in the
centre being long and narrow. Anyhow, I can see no difference between -
the N.-W. Indian specimens and those I have gathered in Scotland, except
that one of Gamble’s plants from Jaunsar and’ another of his from Kalangs
Hill in the Din, both in my possession, have two fronds, one of them sterile.
80 also has a specimen collected by Dr. King, in the Teesta Valley, fikkim, in
1876. DB.ddome, in Suppt. H. B., 1892, says he believes * all the Himalayan
specimens are referable to reficulatum ; 1 can see no difference in the venation.™
Why, then, does he favour O. reficulatum ?

Genus 34. BOTRYCHIUM, Sw.

1. B.lunaria, Sw.; Syn. Fil. 447 ; C. R. 587 ; Bedd. H. B. 469.

APGHAN : Kurram Vy,, Shend Toi ¢ protuse “, 9-10,000’, Aitch. 1879.

KasaMiR : West of Gulmarg, 9000, Aitch.

PUNJAB : Simla Reg,—Hattu Mt. 8-9000’, Kamalhori Mt. 9-10,000°, Dz. G. Wats
1886, fids Blanford.

N«W.P.: T. Garhwsl—Nag Tiba Mt. 9-10,000’, W. Gollan 1881 ; Damda Vy.
10-11,000’, Duthie 1888 ; Kumaus above Tola 12,000, 8. & W.; Garbyang 13,000°,
Duthie. Also—N.-W. India, Jameson, pde¢ Olarke in ¢ Review.’

DISTRIB.—N. Amer. ;. Greenland, Newfoundlacd, Canada, British Columbia ;
U. 8. : New York, Lake Superior, Colorado. S. Amer.—Patagonia. Ewrope: Iceland,
Arctic Russia, Livonia, Lithuania, and Caucasia ; British Isles ; Spain, Italy, Switser-
land and Mediterranean Isles. Asfa : W. Thibet, Falconer : Karakoran Range,
13,600, Clarke ; N. Ind. (Him.) Sikkim—Lachen 10-18,000’, Hk, fil. Kamschatks,
Japan. Australasia—8. Australia, Tasmania, N, Zealand.

2. B. ternatum (Thunb.) Sw. ; 8yn. Fil, 448 ; Bedd. H. B. 110.

PUNJAB ¢ Chambda—McDonell ; Simla Reg.—Bimla, “a little below 7¢00’," Blan-
ford ; Summer Hill, Collett, Chadwick Falls 6000’, Bliss, “ The Waterfalls ,” Bliss ;
Mashobra 75-8000', Bliss, Watt. ’

N.-W.P.: D, D. Dist—Jaunsar, Bodyar, Mrs. Sladen 1880 ; Mussooree, 10-7-45,
in Herb. Hort. Sahar., under B. dauoifolium ; ¢ The Park ?, 6800’, Mackinnons 1885 ;
Kumaun—Naini Tél, Levinge : fide Bedd. in Suppt. H. B, Bhim Tal, W. Ainslie, in
Herb. Levinge. . ’

DisTkIB.—N. Amer. : Nootka and Hudson's Bay Territory, Canada; U. §.: New
England, westward to California, Washington, and southward to Florida. S. Amer.:
New Grenada. ZEurope: Lapland, Spain (Pyrenees), Hungary. Asia ;: Biberis,
Kamschatka, Japan; N. Ind. (Him.) Nepal, Wallieh No. 49, Sikkim—Clarke,
Levinge ; Centr. Ind.: Mt. Abu, Sir M. Grant Duff. Australasia—Tssmania,
N. Zealand. .

Indian specimens of this form used always to be ticketed B, daueifolivm, Wall.
Buot 1 saw in Mr. Gamble's collection a specimen of Mr. Clarke’s, got in
Assam in 1886, No. 45827, named B. dausifolium, which seemed to me to be
typical, and quite different from those others. About the same time Mr. Trotter
tcld me that Mr. Bliss thought the Simla fern was not daucifolium, and on hear-
ing that I also hau doubted chis, Mr. Bliss wrote— I am very pleased to find
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that, at last, some one besides myself hos discovered that our Mashobra (Simla) -
Botrychium i8 not B. daueifolium.”
[ Beddome, in his Handbook, gives B. dausifolium, Well., es fornd
“ throughout the Indian region, up to 8000’ elevation; ” but the
only specimen in the Kew Herbarium from the westward of Nepal
80 named is one marked Kumaun, R. Bl 49, “an mera varidas,
Wall. 48 ?” But No. 48 of Walliche's catalogue is B. lanuginosum,
Wall.
The other. habitats of B. daucifolium, to which the specimens in the Kew
Herbarium are referred, are Nepal, Winterbottom ; Sikkim ; Bhotén-
Grifith ; Nilgiris, Beddoms and Clarke; Anamalais, Beddoms.
Ceylon, Gardner. China—Yunnan, Henry. Japan. Samoa.]
MoDonell’s specimen of fernatum from Chamba is curious ; it has two sterile
megments at the base,—the fertile branch starting 14 in. up. A Mussooree speci-
men I bave from the Messrs, Mackinnon, shows the sterile and fertile branches on
segmengs splitting from a common stipes at barely half an inch from the root
stock,—the sterile one 7 in. 1. by 7§ in. broad, us mounted. The fertile branch has
a-ghipes 104 in. L, § — % inoh broad, as pressed ; frond over 6 in. 1. tripinnate.
Mer, Ainslie’s specimen from Kumanun, in the Levinge collection in Dublin, I
noted as being very lax in habit : sterile brunch 1£3 in. L. from the point of
separation : fertile branch 24 in. 1., much branching. In the same collegtion
I noted a remarkable specimen oollected by Mr. Levinge in Darjiling, alt. 7160/,
12-10-1882, of which the fertile branch starts at 8 inches from the rhizome :
the sterile spike (or the frond) then curves to the right (as mounted), and $ in.
higher up throws off to the left a fertile branch with a thick stipes, which 1%
inches higher splits into two fertile, branching, segmenis of equal length, I
believe Professor L. M. Underwood says that what 1 call B. ternalum is B.
obliguum, Muhl.
8. B.virginianum, Sw.; Syn. Fil. 448; C. R. 588, including .
lanuginosum, Wall. ; Bedd. H. B. 471, including B. lanuginosum, Wall,
PURJAB : Hazira Dist.—Kagén Vy, 8000, Inayat, collector from Hort. Sahar.
N, 20888 (Herb. Number) ; Chamba State—McDonell.

N-W. P.: T. Garh, Datuni 7000, Gamble 1898, No. 24848 ; Murdli 8600',
Gamble 1894, 24886 ; Duthie 1898,

DIsTRIB.—N. Amer.: New Brunswick to Florids, and westward to Arizona
and the Pacific Coast, fide Underwood. . Amer. Ecuador and Brasil,—jfide
¢ Symopsis®. Europe : from Norway to Austria. Asis : N. Ind. (Him.) iSikkim—
Rungbee, King 1878 ; marked “abnormal form.”

I give this species as new to India, because I have no distinct recollection of
King’s Sikkim specimen, ncted above ; and, besides, that specimen has not been
recorded. While I was at the Royal Herbarinm, Kew, in 1888 or 1889, along
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with Mr. McDonell, I deteoted the Chamba specimen in his Ppossession ; and
gince then a few other specimens have turned up. Instead of making this a °
variety of the common Indian fern, B, lanuginosum, Wall., I bow to authority,
and give it as B. virginianum, Sw., because the fertile segment of the frond
separates just below the base of the sterile part, and the catting is sharper than
in, B. lanuginosum, and the texture is not woolly. It is one of the rarest of
Indian ferns.

Now, in finally revising this article, and haviog had the advantage of stedying
well authenticated specimens of the American plant, I am all the more satis-
fied that it is quite distinck from Wallich’s B. lanuginesum ; bat I am not so
sure a8 I Was that the above noted Indian specimens are the same as the
American plant. More material is desirable.

4. B lanuginosum, Wall. Cat. 48. B. virginianum, Sw., g., B. lanugi-
nosum, Wall. Syn. Fil. 448 ; B. virginianum, Sw., C. R. 588 (B. lanuginosum,
Wall,, given a8 a8 synonym.) B. wirginianum, L, (under Osmunda), wvar.
B. lanuginosum, (sp.), Wall. Cat. 48, Badd. H. B. 471,

PUNJAB: Chamba Stote—McDonell, in List; &imla Reg.—Simla: not"
uncommon, Hope, Blanford, Trotter, Bliss.

'N-W. P.: D. D. Dist,, Mussooree, in various places, 45-7000’, Duthie, Mackin-
nons, Hope, A. Campbell ; 7. GarA.—Jumna Vy. 6-7000), Duthie near Sainjni,
8000/, Gamble 1898 ; Kumaun : Wallich ; Gajur Pass, Davidson ; Naini Pal
6000’y Hope 1861 ; Almora 5-56500', Madden, 8. & W., 1848, Hope 1861 ; between
Dandihéth and Karéla 5-6000, Duthie 1884 ; 6-8000 ), common ", MacLeod 1893,

DisTRIB.—A#ia : N. Ind. (Him,) Nepal, Wallich ; Sikkim and Bhotdn common,
Clarkes; Assam—EKhésia Dist., 46000, very common, Clarke; Manipur 6500, -
8. Ind.—at the higher elevations on the W. Mts, Ceylon—above Newera Elya, -
Ohina—Yuonnan and Hupeh Hesry ; Yunnan Hancock.

The distinctions between B, virginsanum and B, lonuginosum are thus stated
by Beddome :—“In the typical Americsn plant the fertile branch arises from
the base of the sterile portion, and the latter is quite glabrous : in the Indian
plant the fertile branch always springs from well above the base, and the
strile portion is more or less hairy.”” These two distinctions being, with rare
exceptions, coincident, are corroborative evidence of permanent and, I should
say, specific differences. 1 see a few soft hairs on some specimens of B, virgini-
anum, but nothing amounting to wooliness,

Clarke refers to Milde’s monogram on Botrychium, and to his Fil. Europe,
191-209, in which that author divides the genus into two main sections, iz,
(1) Cells of che epidermis straight : (2) Cells of the epidermis flexuose ; secondary
pinne of the lowest pair of pinne anadromous; and he (Clarke) says that
the second .section ocontains B. wirginianum (the American type plané
only) ; the firsi section comprising, among other spacies, B. lanuginosum,
Wall, which Milde and Prautl both hold to be a good species,
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one character being the catadromous secondary pinnse at base of a sterile
segment, Clarke finds that all the Indian material he hes seen seems one
species, with straight epidermis cells ; bus he can make very little of the ana-
cata-dromous distinction, Milde finds both sets of plants in the Himalaya, and
reckons them very distinct species. After examining all the specimens of B.
lanuginosum in Gamble’s and my collcotions, I find that a decided majority is
catadromous , but one specimen is anadromous on one side, and hes pionules
exactly opposite each other on the other side. I think with Clarke that this
distinction may be disregarded,—the more so that it is not needed.
B. lanuginosum varies very much in size, cutting, and hebis. I have a
specimen from a little below Naini T4l with stipes 4 in. and frond 5 in. L. by
6 in. br., and another from the hill north of Almora, grown in open pasture—
mounted on two sheets, though minus the upper third—the lower pinne of
which are 10—11 in. 1. by 6—9 in. br., as mounted. The next higher pair of
pinng are 7§ and 9 in. 1. by 8} in. br. The fertile spike is aboot 8 in. 1. with
lowest pinnge 84 in. 1., tripinnate like the rest of the frond. A large frond, also
from Kumaun, Davidson, is much more compound, and may almost be said
- to be quinquepinnate. I look upon the sterile part of the plant, taken
together with the stipes, as the frond, and would not talk of it as a segment.
It is a regularly pinnate frond, and the fertile spike is an extra branch or pinna,
which does not interfere with the symmetry of the frond in other respects. I
am confirmed in this view of the structure of the plant by finding in Gamble’s
collection a specimen from Ootacamund, in the Nilgiris, which, besides the
usual fertile pinna (in this case as in all Mr. Gamble’s Nilgiri specimens, taking
off above the second lowest pair of the frond), has a small fertile pinnule

~onone of the lower pair of pinne taking off above the lowest pair of
secondary pinng or pinnules. Another curious specimen in Gamble’s collection
from Mysore 5000/, “ooll. W. A. Talbot,” No. 3087, 1893, has two fronds
springing together from the same root, about equal in size, and perfectly
normal, each with its fertile spike. My large specimen from near Almora has
some sori on the sterile pinnee, one cluster of six on the fourth pinna from the
base, and several others here and there. I $hink a similar case was mentioned
lately in the Journal of Botany with regard to another species of Botrychsum.
B. lanuginosum has a thick rhizome and thick, fleshy roots, and is a terres-
trial fern ; but, like various other plants of the Himalayan forests, it is some-
times found growing in the clefts of branches of trees, sometimes high up.
- I have two specimens from Assam which are quite glabrous,
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SNAKE-BITES AND POISO$OUS FISHES.
By P, W. BasseTT-SMITH, M.R.C.8,, B.N,
(Ra-printed from Vol. X1, of the ENCYCLOPEDIA MEDICA.)

From very early times there has been a common belief that certain peopls
had a peculiar power of freely handling venomous snakes, and that a measure
of resistance to the poison was acquired. Some of these “ snake meh * are'not
only described in old records as being immune to the poisor, but also as having
a remarkable influence over the snakes themselves; it was popnlaly supposed
that snake blood flowed in their veins, .

In present times it is well-known that some men exhibiting snakes in Indis
frequently rub in small quaniities of the venom on the baek of one hand with
the other, a small part being probably absorbed. In South Africa the Hot-
tentots are said to eat the heads of poison snakes when killed.

Serpents were very generally worshipped by ancient man ; their great beauty,
grace of movement, and frightful power of causing rapid death by injecting
venom, or by crushing, appealed strongly to the superstitions of the pdoplo
who either associated them with death or wisdom,

This serpent worship was almost universal, and is nowhere more prevalent
than in India, where even in the present day the cobra is held in very grest
vepneration, and it is never willingly killed by the Hindoos. In pre-Buddhist
times, that is,about 600 B.c., the gods were represented with & wvanopy of
five or seven cobras over them (Naja figures) and in the old cave temples
very beautiful relics still remain showing these. In Bouthern India a single
cobra i8 frequently represented alone, It is also one of the symbols of Shivs
now,

1o Egypt the old papyrus records show that snakes were divided into two
olasses ; one, gencrally the cobra, being associated with divinity andsyme
bolising wisdom ; the second representing the malign influences and death,
depicted as the serpent “ Apep,” the emblem of darknees, and the \memy of
“ Ra" the sun, !

In China these beliofs take a more practical form, the concretions, ete., of
snakes finding a prominent place as therapeutic remedies. Traditions ef the
same kind have been passed down from medisval days to witches, eto.—vids
¢ Macbsth,”

Many curious powers are attributed to snakes beyond the mesmeric inflo-
ence they exert over their victims before springing upon thems, Thms
* krait ” or species of Bungarus found in Scinde is called by the natives there
“pyen” or drinker. This snake is said to suck in a man’s breath when he
aleups, the result being that he dies at sunrise, with a swollvb face, but no mark
of a bite on him, No one will sleep on the ground for fear of the “ pyan” in
this district. The natives, however, admit that it can bite, but rarely dees,

Venomous snakes are divided into two main classes—(1) Colubrine,
(2) Viperine,
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The Colubrine again into (1) Elapide, or ]and snakes,
(2) Hydrophide, or suva snakes,
The Elapide inclade—
(1) Naja, or Cobras found in India, China and N, Africa.
(2) Ophiophagus, or Hamadryads, found in India and East Indies,
(3) Bungarus, or “ Krait,” of India.
(4) Hoplocephalus, or Tiger snakes, etc,, found in Australia,
(5) Pseudechis, or Black snake, found in Australia,
(6) Acanthophis, or “ Death adder,’ found in S, Africa and Australia,
(7) Elaps, or “ Coral snake,” found in West Indies and Brazil,

The Hydrophide include—(1) Hydrephis, (2) Enhydrina, (3) Pdamu,
(4) Platurus, (5) Aipysurus,

The poisonous Viperine snakes are divided into—

(1) Viperide, or true vipers,
(2) Orotalide, or pit vipers,

‘The mest important of the former are—

(1) Dabdota, or “ Tic-polonga,” “ Russel's viper,” of India and Ceylon,
(2) Eohis, or “ Fursa,” of Northern Indis,

(3) Cerastes, or ‘“ Horned viper,’ of Egypt.

(4) Pelias, or * Common adder,” of Europe.

Of the latter—

(1) Cratalus, or ““ Rattlesnake,” of America.
(2) Bothrops. or “ Fer de Lance,” of W, Indies,
(3) Halys, of India,

‘GEOGRAPAICAL. DISTRIBUTION ~—Poisonous snakes are found in all tropical
areas, exoept certain oeeanic islands, and in most temperate oves, New Zoa-
#and being a marked exception,

Each region has, however, distinctive oharacters.

In Asia and Afriea the cobras, hamadryads, kraits, and true vipers are
most abundant,

In Ametica the Cretalide.

In Australia the pit vipers are not at all represented. Krafft states that
twenty-one innocdous and forty.two venomous snakes occur there, but of the
latter only five are dangerous to man ; these mclndo Hoplocephalus, Pseudechis,
and Aecanthophis.

In South Afriea, chiefly the Acanthophis, or Death adder,

In the West Indies, Elaps and Bothrops.

The Moriality from snake-bite in India is very high, being even new pat
<down as about 20,000 annually, equal to about 1 to 10,000 of the population,

In Australia the death-rate proportionately is considerably less—probably,
as Martin states, due to the people having a much better kvowledge of what

.%o do,

The most deadly tnakes in India. according to Fayrer, teing in order of
severity of action—{1) Cobra, (2) Kraits, (3) Daboia, (4) Echis,

s
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In Australia Hoplocephalus curtus, H. superbus, and Pseudechis are -the
worst. The sea snakes rarely attack man, though so common in Aunstrabs
and waters of the Far East.

ANaTOMICAL CHARACTERS,—The “ true vipers ™ are distinguished by their
triangular-shaped head and constricted neck ; the scales on the head are
generally small, the loreals (scales between the nasal and anterior oculsr)
are almost always wanting. The pupil is vertical ; the fangs are tubalar,
large ; reserve teeth being pressnt, but no others are found on the short
maxillary bones ; the tail is rapidly attenuated.

The *“ pit vipers ” have triangular heads, bnt with large scutes on the top ;
otherwise as in the true vipers, the poison fangs are very large, the maxillary
bones are small and very movable, and the tail ends in a rattle or bard spine,

The poisonous Colubrine have smaller heads of regular shape; the scates
un the top sre generally well-marked and regular ; the *“ loreals "’ are usually
absent ; the maxillary bones are longer, less movable, and the fangs smaller
than in the vipers, and they are grooved along the anterior border and not
tubuolar, The pupil of the eye is generally round, and the tail gradually
tapers to a pcint,

The Hydrophide, or sea snakes, have small heads, with the nostrils on
the upper surface. The anterior frontal scutes and loreals are absent, the
pupils are round, the ventral shields are usually absent, and the tail is
flattened from side to side, the tongue is short, and the poison fangs are
small and grooved.

The great distinotion between non-venomous and poisonots snakes is that
the former possees two complete rows of small ungrooved teeth on vither
mde of the upper jaw, the outer row, twenty to twemty-four in number,
being attached to the maxillary bones, the inner to the palatine ; when they
bite, they leave characteristic marks,

In poisonous snakes the outer row is represented by one or more tubular
or grooved fangs, firmly ankylosed to the maxillary bone, which is freely
movable; this mobility allows the erection and depression of the fangs, The
anterior is always the largest, the others, if present, being reserve teeth.
When thess snakes bite, thuy leave usually two punctures only.

The Venom is secreted by a compound racemose giand, which Gunther
describus as being homologous with the parotid glands of mammals, haring
large alveoli which act as receptacles for the fluid ; these glands are placed
behind the orbit above the angle of the mouth ; they are invested with a
dense fibrous sheath, being also covered by the masseter muscles, The
excretory duct passes forwards, opening into the base of the sheath of

. mucous membrane covering the fang, being here bent at an acute angle, so
as to face the front border of the tooth, thus allowing the finid to flow freely
down the tubv or groove as the case may be. When the snake opens its
mouth to bite, the muscles act on the maxillary bones and erect the fangs ;
as the jaw cluses on the part bitten, the messeter and pter)goids compiess
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the poison glands so that the venom is forced down the duct into the tooth
and injected into the wound. The firmer the hold obtained, the greater the
quantity of venom injeoted., and the greater the danger.

Non-poisonous snakes also have rudiments of this gland, which secretes 1
poison not in sufficient quartities to be harmful, but sufficient to render them
registant to the toxic effects of other poisonous snakes when bitten, (Fraser.)

In 1896 Prof. Fraser asserted that the serum of poisonous snakes
possesses antitoxic powers, and presumes, that this was acquired by the
snake swallowing its own venom. Cunningham later disproved this, showing
that the natural immunity of the snake is quite distinct from the artificial
immunity, which is established in other animals as the result of continned
cumulative treatment by cobra venom, and that it is uoconnected with any
material of the nature of an antitoxin, He found that cobra serum had no
antidotal effect on Daboia venom ; he does not therefore believe that the
immunity of snakes is due to the swallowing of their own venom,

The fact, however, remains, that most reptiles and amphibians possess a
high degree of resistance as a natural property, quite independent of any
process of self-protection. One of Cunningham’s snakes readily resisted an
amount of cobra venom enough to kill one hundred fowls, yet its serum had
Do protective power ; its blood indeed was highly toxic for one week after,
enough to rapidly kill a fowl when injected.

The immunity of anakes to venom of other and the same species is not
absolute though general, for I have seen a Daboia russelli in captivity attack
a second in the same cage, which was found dead soon after. Also any one
who has seen a fight between a bamadryad and a rat snake “ Dhamin®’ of
equal or larger size will remember the gradual poisoning of the latter, which
nevertheless meanwhile infiicts much local injury on the less powerfully
toothed but suecessful adversary. A species of Bungarus or ‘‘ krait ”’ of
S8cinde will kill and swallow the very veno.aous “ fursa’ or Echis
carinata, Cunningham further believes that the degrees of susceptibility to
some extent run parallel with the respiratory acquirements, the slow-breath-
ing, hybernating reptiles and lizards having the greatest resisting power.
The mongoose is remarkably resistant to cobra poison, requirirg from 10 to
25 times as much venom per kilo as a rabbit to produce lethal effects, Elliot
believes that the success of this animal fighting cobras depends on (1) its
great agility, (2) its habit of ‘‘ setting up " its fur, thus deluding the snake
as to the vulnerable part. Its immnunity is due to the habit it has of seizing
the snake by the head, and often by so doing incising the gland with its
sharp teeth, causing the venom to escape and be swallowed by the mongoose ;
this would also reduce the possivle smount to be injected down the fang,
Then there is the inoculation of minute quantities of venom from repeated,
but ineffectual, scratch-bites, In these ways a partial immunity, which is
hereditary, is established, becoming lost in time if the animals be removed
to eountries where cobras do not exist,
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Other ocreatures are slightly immune, as pigs and guinea-fowl ; the latter,
sccording to Calmette, being to a slight degree protected by having large air
sacs, It bas lately been shown by Calmette and others that the resisting
power to venom becomes greater the larger the animal ; thus it takes a
much smaller doss of venom proportionally, volume for volume, to kill a
vabbit than a dog, man being even more resisting.

Venom is obtained pore from the different poisonous snakes by either
making them discharge the fiuid direct into a watch-glass, this being assisted
out by gentle pressure applied to the poison glands, the snake being held
in the hand with its head directed away from the operator as described by
Calmette ; or the venom may bs obtained by causing the anake to bite at a
watch-glass covered with gutta-perchs, the fluid collecting on the under side.
The venom should be taken from a fasting snake every two weeks or 30,
From a good-sized cobra about 2-3 o.em, is the average quantity obtained by
Calmette, after which be generally artificially feeds the snake,

The venom thus collected has much the same appearance in all snakes—
s limpid fluid of yellowish colour ; from the cobra it is a faint yellow, that
of the hamadryad being a golden yellow ; it bas a slightly acid reaction and
an average specific gravity of 10°50 ; a bitter taste is said to be present in
the venom of the cobra, but nnt in that of the Daboia. When the venom is
placed under the microscope, nothing should be seen except a few epithelial
cells and perhaps some contaminating bacteria. When kept moist, it gra-
dually becomes more acid and decomposes, forming a coagulum, the fluid
remaining poisoncus.

Venom, when dried at a moderate temperature, 20° C. forms reddish-
yellow or brownish-yellow crystalline scales, or it becomes agglutinated into
little masses like guw-arabio, When thus dried and kept in the dark, it
retains its toxic powers indefinitely, The dried residue equals in weight
about 20-30 per cent. that of the moist venom. If the venom be heated at
once after collecting to a temperature of 100° C,, its toxic effect becomes
impaired, and also if it be exposed to light.

The poisonous properties of all renoms depend upon the presence of at
least two distinct toxic proteids, These prot-ids are similar to other albu-
moses produced fiom albumens, which may have been obtained by
~ (1) Bouling under bigh pressure,

. (2) Gastric and pancreatic digestion through the agency of a ferment,

(3) The direct vital activity of cells,

(4) By oertain micro-organisms, as Bacillus diphtheriz, B. tuberculosis, and
B. anthracis; by means of a ferment in the case of diphtheria, but by the
direct action of the other two,

The proteids of venom are elaborated by a process of dehydration of albu-
men, without the action of any ferment by the epithelial cells of the poison
glands, the ultimate product stopping short at the albumencee stage, net
proceeding to the production of peptones as occurs in all the before-men-
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tioned, except the toxin produced by diphtheria. (Sidney Martin.) In all
cases, however, these albumoses, though differing greatly in intemsity of
action, yet when gaining access to the blood produce ocertain toxic effects ;

“hence the antitoxic principle which now underlies the treatment of snake-

bite, etc. The poisonous properties of peptone are becoming much more

‘recognized throogh the work of Prof. Wright and others ; it is an important
" fact to deal with in the preparation of antitoxic and prophylactic serums.

It has been shown by Martin and Gavan Smith that when dried venom
is heated, it separates out into an albumen coagulated by heat, 70°-80° C.,
and a filtrate non-coagulable at any temperature, its action being, howeur,
destroyed by boiling,

It has been further shown by Calmette that the albumen thus oosgnlated
out has little toxic power, but that the.filirate, when dialysed out in a
current of sterile water for twenty-four hours, gives a solution which, on
being dried in vacuo, forms a brownish amorphous powder forty times more

“toxic than ordinary venom,

The smount of the coagulable and non-coagulable protoxds varies in amount
and proportion in different classes of snakes ; thus in the Colubrine there is
a large amount of non-coaguluble poison, in the Viperine there isa very con-
siderable quantity of the coagulable ; on this difference depends to a large
extent the variation of the symptoms produced by individual snakes, This
is nevertheless only one of degree, as the lozic effects of the non-coagulable
poison are very much the same in all, acting principally on the nerve centres,
producing death by paralysicg the respiratory centre in the medulla. The
coagulable proteid acts chiefly on the blood-vessels and heart, being a
powerful local irritant.

Cobra poison, which, as before stated, is rich in the non-coagulable pro-
teid, kills by producing asphyxia, the heart beating after respiration has
stepped ; hence the use of artificial respiration in the treatment.

Rattlesnake venom is rich in the coagulable proteid, producing dmstronl
effects on the blood-vessels and heart.

Australian snakes show a good deal of both, and have an intermediate
action,

Sir Joseph Fayrer found that cobra venom killed without destroymg the
eoagulability of the blood, whilst Daboia (viper) poison caused complete and
permanent fluidity, the blood of the animals so killed being excessively toxic,

Cobra poison produces little change in the pupil, Daboia widely dilates ;
salivation is a constant symptom of the former, rare in the latter,

When experimenting with venoms, Calmette and others at Lille use only
the non-coagulable proteid, by which means they get rid of the intense local
redction of the second proteid, and as the chief toxic properties are in the
former, the physiological effects of the venom are better thus watched. He
also at once mixes up the venoms of all his snakes, from the sum total of
which he obtains his dried toxin for experimental purposes,
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It has been found that the non-coagulable filtrate of all venomous snakes,
whether Viperine or Colubrine, has, when injected, the same characters and
gives rise to the same symptoms,

The rapidity of the onset and the severity of the case depends on whether
the virus is injected direct into a vein or into the subcutaneous tissme, It is
rarely absorbed by healthy mucous membranes, but Fayrer is strongly adverse
to the practice of sucking cobra bites, Also recently ejected venom acts as a
powerful local irritant when applied to the conjunctiva, and may be absorhed,

The question of absorption and the neutralisation of venom by the various
secretions of the body is of great interest, having been specially studied by
Prof. Fraser and Capt. Elliot, L M.S,

Martin states that gastric digestion does not affect cobra or Pseudechis
venom, Mitchell says it does that of the rattlesmake. Fraser found that
snake venom introdueed by the mouth was not followed by any bad resvlts.
This was either due to non-absorption, or the chemical changes produced there
by the gasiric seoretions. The latter was disproved by finding that after
removal it still retained poisonous properties when injected into the blood.
He next found that by mixing bile with the venom it was rendered innocuous.

Elliot bas since, by experiments on dogs, proved that after diverting the
bile completely, venom given by the mouth was still innocuous, but that if
introduced into the small gut, it was rapidly absorbed through an unbroken
epithelial surface, cansing death, He e¢oncludes

(1) That cobra poison can be absorbed through the mucous membrane of
the small gut, though not so readily as wheu injected in the subcutaneous
tissues,

(2) That some ehange is induced in the swallowed cobra venom before it
reaches a rapidly absorbing surface.

(3) That though bile is powerfully amtidotal, as proved by Fraser, yet
it is not the only protective agent,

(4) That tripsin is very powerful in reducing the lethal properties of cobra
venom, Martin states that all venoms are destroyed by pancreatic digestion.

The result of all venoms is at first to produce s rapid fall in the blood
pressure, during which the animal may die ; if not, the blood pressure again
rises, going above normal, as ocours after the injection of toxic peptores,
In cobrs poisoning the blood pressure may temsin high until the time of
death, even during the asphyxial period ; if artificial respiration is then
efficiently carried out, convulsions are prevented and life may be saved.

Lauder Brunton and Fayrer concluded that, besides paralysing the reflex
activity of the cord, the poison aots on the nerve endings in the muscles
like “ curare.” In the poisoning by vipers and Australian snakes, the
dyspncea and fall of the blood pressure occur together ; but though pro-
ducing tbe same paralysis of the reflexes of the cord, they do not especially
select the respiratory centre, Im these eases, therefore, artificial reepiration
is usually of little avail, .
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The action of venom on the blood has been shown by Martin and
Halford to cause a rapid destruction of the red corpuscles, the leucocytes
beirg relatively increased in numbers, these very quickly degenerating, their
vital activity being destroyed. Martin placed two small pieces of sponge
antiseptically in the abdominal wall of a ghinea~pig, one having been soaked )
in a neutral saline solution containing 1 per cent. of venom, the other in the
solution free from venom ; cedema occurred around the sponge containing
the venom. After five hours the animal was killed, Both sponges were
withdrawn, hardened, and sections made froh them. In the first, healthy
leuconytes were only found at the periphery, broken down ones filling the in-
terior ; in the second, the whole was permeated with healthy phagocytes.

Calmette, from his experiments, finds that the venom does not act directly
on the nerve-cells of the brain, but on the leucocytes, and that it is carried
by them to the bulbo-medullary centre,

The rapidity with which venom acts depends on

(1) The quantity injected.

(2) The rapidity of absorption,

(3) The condition of the snake at the time of the bite.

(4) The susceptibility of the animal ; the personal factor, as pointed out
by Elliot, being very important,

A minimum lethal dose always takes & oconsiderable time to produce its
rosults, and, as the amount injected is gemerally small, there is frequently
time to apply remedial measures.

Calmette gives the toxicity of venoms aqoording to their virulence, based
on the number of grammes of an animal killed by one gramme of poison, as

Cobra, 4,000,000,

Hoplocephalus, 3,450,300 (4,000,000 Martin),

Pseundechis, 800,000 (2,000,000 ,, ).

Common Viper, 280,000.

Sir J. Fayrer believes that a full dose of venom from a cobra, hamadeyad,
krait, or Daboia is necessarily fatal. It is only in oases where an amount
little above the minimum lethal dose has been injected that remedial
measures are of any use.

The effects of Heat and Chemical Agents,—A temperature of 100° C,, if
prolonged, will modify or destroy any snake venom, even after the removal
of the coagulable proteid,

A 10 per cent, sol, of caustic potash or soda, after being in contact five or
ten minutes, diminishes the poisorous properties of the virus,

A 1 per cent, sol, of pot. permang. destroys ome part of venom when in
contact, but its action is unreliable.

Hypochlorite of lime,1in 60 of water freshly made up, destroys the
venoms completely, as also does 1 per cent, of chloride of gold, The latter

two are the only ones recommended by Calmctte, and are generally accepted:
now as being the best,
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- 8yuproMs.—These are very varied according to the character of the snake
and the amount of venom introduced, but depending greatly upon the
presence or absenoe of the coagulable proteid, v

Cobra.—I1f the amount injected be very large, death may follow very:
rapidly as if from shook—due to paralysis of the cardiac ganglia, When
introduced in smaller quantity, and slowly absorbed, it produces some local
reduess and cedema, with progressive weakness and general paralysis, but
showing a great preference for ceriain centres, particularly those governing
the tonguo, lips, and larynx, causing inability to swallow and profuse
salivation ; respiration is rapidly extinguished with or without convulsions,
and finally the heart stops, the pupil is contracted but reacts to hight, the
urine ie never albuminous, If the symptoms pats off, complete recovery is
rapid, When the poison is injected in & maximum lethal dose, stimulation
of the centre produces violent convulsions, especially respiratory spasms,
followed by general paralysis and rapid death,

European Viper.—Very quickly after the bite there will be local pain and
swelling of the part, with general prostration, feeble pulse, perbaps passing
into a condition of semi-coma or delirium, with slight convulsions. Recovery
is generally rapid, though local suppurations not infrequently follow.

Daboia and Indian Vipers—In these there is marked local inflammation
at the seat of the bite, with swelling of the limb, great pain and hemorrhsges,
Violent convulsions soon set in, but pot necessarily followed by genersl
paralysis and death, The paralysis does not especially seleot out the
respiratory organs as in the case of cobra poisoning. The breathing bas
a peculiar irregular character, being at first quickened, then slowed. H®mor-
rhages from the mucous membrane are common, hsmaturia and albumi-
nuria being almost always present. The pupils are generally dilated and
insensitive to light,

Rattlesnake.—The symptoms following the bite of one of these snakes are
much like those produced after a bite from the Indian vipers, except that
the local symptoms are more marked, general symptoms of blood poisoning
being after a short time evident. Recovery from an almost hopeless condition
is sometimes extraordinarily rapid,

Australian Snakes.—In these, acoording to Martin, local pain and swelling
of the part bitten is not generally severe, The constitutional symptoms
come on froin a quarter to half an hour after the bite, with faintness,
drowsiness, and prostration, the pulse gets thready, respiratioh becomes
slow, hemorrhages and albuminuria are generally present, the comatose
very oondition gets deeper and deeper, respiration stopping, then the
heart,

Sea Snakes—Although all these are poisonous, they rarely attack man.
I have seen scores taken by ocareless sailors on the north-west coast of
Anustralia, ete,, without any bad resul's, Several instances of fatal bites have
been recorded, one having caused death in 1} hour,
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The moat fatal period after all bites.appears to be between two and three
hours ; more than 25 per cent. die between one and three hours,

Tnzu‘nln'r —When a person has been bitten by any snake supposed to
/be venomous, the first and very important measure is to prevent the entrance
of the virus into the general ciroulation, As the part bitten is generally
one of the extremities, this may often be done by applying a tight ligature
at once bétween the part biiten and the trunk ; the second point is to re-
move or counteract the virus as soon as possible, suck the wound to extraot
the poison, cut the part out or cauterise freely, then wash the wound well
with hypooblorité of lime=800 parts of ohlorine to one of lime; or inject
8-10 em, of the same in the track of the bite ; this destroys the venom in
situ, peutralising that not yet absorbed, ocr a solution of chloride of gold
would aet equally as well.

Inject 10 to 20 o.0, of antivenine if obsainable inte the subcutaneous tusuo
of the flank, or if general infection is marked give it intravenously ; after
this has been done the ligature may be removed. One should also promote
marmth, stimulate the circulation, and carry on artificial respiration if neces-
sary. If no antivenine is to be had, give stimulants freely.

Half the number of faial ¢ases are stated to die from fear, not hnvmg the
hesrt at the time to apply any remedial measures (Krefft),

SERUM THERAPY.

The analogy between certain toxins produced by pathogenic micro-
erganisms, ag diphtheria, tetanus, etc,, and the producis of snake venom,
together with the effects that they produce on most mammals, led to the helief
that some antitoxin might be prepared for the latter, which would give
_proteciion against the virns, In spite of the opinion of 8ir J. Fayrer and
others that any idea of finding a physielogical antidote was utopian, it has te
a great extent been actually accomplished : the preparation and dispersion
of a most valuable antitoxin is now being carried on in large quantities by
Professor Calmette of Lille and his assistants. There is also to be a special
Jaboratory, under the care of Major Semple, to supply this. antivenine on
the spot for the use ef India.*

History.—8ewall in 1886 experimented on pigeons. By very gradnal and
repeated injections of rattlesmake poison, he produced in them very marked
Jesisting powers to that poison,

. Cunningham, by experiments at Calcutta, found that though a fewl may be
Jmmunised agasinst cobra bite by repeated injections of the virus, yet that 1t
-was not then protected from Daboia peison and vice versd, in contradistinction
.to thee statements of Calmette and Fraser, that an animal immunised to cobra
poison was also immune from «ll other snake venoms—a doctrine quite con-
:trary to Bebring’s law, “ that the action of an immunising serum is specific.”

, FPhisatrix; Bartrand, and Calmette advanced knowledge a step further.
\Experimenting with rabbits and the venom of vipers, cobras, etc., they found
thai not only were they able to immunise the animal itself, but they nlao

t This laboratory is now in active existence,
16
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found that the serum of these spimals had distinet antitoxic powem if
sdministered within an hour of the injection of the venom, cawsing what
would have been & lethal dose to he less so or non-effestive,

Professor Fraser in 1895 administered large doses of cobra venmom into
the stomach of a cat, producing no poisonous effects on it ; but the cat was
found to be immune to the poigon when given hypodermically, and that its
blood merum had antitoxic properties. He also found that its kittens
acquired protection through the milk supplied by the mother,

Snake men are believed to acquire a certain amount of immunity by the
repeated inunotions of sma)l doses of venom on the hand, or, in Africa, by
eating the head of the snake—at least that is a common opinion held in
South Africa, Oaptain Elliot, I.M.8,, from his recent observations in Indu
brings forward evidence to favour the following conclusions :—

(1) That “ snako men" in India, as a rule, have no knowledge of acquiring
any immunity, but trust to their own intimate familiarity with the habits of
the snakes, or to the previous mutilation of them, by removing their fangs,
or sometimes by produping an internal fistula from the poison gland inte
the mouth,

(2) That a few do practice swnllowmg venom or the inunction of venom
into the limbs,

(3) That they confine their work entirely to the cobra,the Daboia being
very irritable, unceMgin, and not at all amenable to their charming,

Calmette has shown that the sntitoxic properties present in the serum
of animals immunised against venom are not due to the direct action of the
antitoxin on the virus, but that it is exerted through the tissue elements of
the animal. He next proved that by mixing the venoms of various snakes,
inoluding Naja Daboia and Hoplocephalus, ete., and removing the coagu-
lable irritative proteid, using only the active toxin of the dialised non-
coagulable form, he was able to produce an antitoxic serum (from horses)
which immunised animals and man from lethal doses of ary venom, although
each snake venom has per s¢ well-marked toxic peouliarities producing
several and various local phenomena,

In 1898 Major Semple, R.AM.C,, Captain Lyons, I M 8., and Staff-Surgeon
Andrews, R.N., under the supervision of Professor Calmette by a very com-
plete set of experiments demonstrated that antivenomous serum could be
prepared from horses which had a very high antitoxic power ; that its preser-
vative action shows itself almost instantaneously when injected intrayenously,
but if injected subcutaneously, only after a period of one to three hours;
that under certain conditions it acts as a vaccine. They also proved fhat
the duration of immunity so produced is short ; the greater the qusntity of
seram injected, the longer this immunity remains, Its principsl shargcteristic
was its rapidity of action and its efficacy against all venoms whejher from
Colubrine or Viperine snakes, They found that this sftivenjpe is easily
kept, as it does not lose its protective properties when heated to 140° F,
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This antitoxic serum is prepared in the following manner. Injections
over the shoulder were given to healthy horses subcutaneously of a solution
of dialysed venom in incressing doses for a period extending over months,
generally sixteen, each injection usually producing severe local reaction and
absoesses, When the horse is sufficiently immunised, he is blad from the
jugular, the blood is kept in a dark room for twenty-four hours, after
.which the sernm is syphoned off, divided up into 10 c.c. bottles ; these are
sterilised at a temperature of 10° C. on three successive days, the bottles
. being kept in a dark room, as is necessary with all other antitoxic servms,

The serum is useless for therapeutic purposes unless it is able to provont
-death in a rabbit when given intravenously in a dose of 1°5 c.c.

It was found that the antivenine, like the toxin of the venom, is mainly
carried by the leucocytes and not by the serum, for if the effusion from the
peritoneal cavity of a vaccinated rabbit in which peritonitis has been excited
be centrifugalised, the leucocytes which are deposited are found to possess a
high antitoxic power, while the plasma has but little,

If the antitoxic serum be heated above 68® C., it becomes coagnlated and is
useless,

The practical results of the late investigations may be thus briefly stated :-—

(1) That the injection of a sufficient dose of antivenomous serum. (10 to
.20 c.c.) prevents the toxic action of a lethal dose of venom' given later, as
would occur frequently when a ligature was applied above the bitten part at
once, the venom having been kept out of the general circulation until after
the patient had been injected with the serum,

(2) That the injection of a sufficient dose of the sernm .pmsvents intoxi-
cation by a lethal dose of venom given suboutaneously dsfore, provided too
long an interval has not ocourred, which would include those cases where a
ligature was not employed, or had been imperfectly applied, so that the
poison had gained acoess to the general circulation,

(3) That as the resistance of man to the toxic action of the venom is
.greater as compared with the smaller animals, a much smaller dose pro-
portionally of the serum is necessary to counteract the toxin.

(4) That if the venom has been injected directly into a veiu, the result
18 always fatal, unless the serum be injected intravenously before or at the
same time,

(5) That the serum should be at hand in all districts where snake-bites
are common, and that the inhabitants should be instructed in the advantages
‘derived from its use ; particularly as the amount of venom usually injected
by the snake is little above the minimum lethal dose, an interval of one to
three hours being in most cases allowable between the time of the bite and
the injection of the serum.

{6) That when toxic symptoms are already present, the serum should be
at once injected intravenously,
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(7) That none of the ordinary precautions thould be omitted ewen when
the serum is available, :

+ The following two cases show the efficiency of the serum treatment :—
‘ One reported by Keatinge and Ruffler was that of a girl in Egypt bittea
in the forearm by a snake believed to be a eobra ; she became unconscious
almost at once, and when seen was cold and oollapsed with imperceptible
‘pules ; 20 c.o. of antivenine were injected under the skin of the abdomen
“.and three hours after 10 o.c. more; from that time she gradually recovered,
The second case is recorded by Rennie, A boy aged eleven in India was
bitten on the right foot by a krait, Inthree minutes 8 c.c. of serum was
injected into the suboutaneous tissue of the abdomen, hypodermic injections
‘of pot, permang. being used locally. The boy made a good recovery,
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Po1soNous FisH, DISEASES AND INJURIES ATTRIBUTABLE TO THEM,

The subject of i)om:mng~ by fish is one on which there is verj little
recent information of any reliable character. Many ill-effects in different
parts are frequently put down to the ingestion or even hnndlxng of them. It\
may be stated, however, with certunty that these are more commom in
tropical than in temperate regions, no doubt due to the much more- npnd
decomposition of the fish in the presence of heat and moisture, and perhaps
to the fact that as all animal life is more abundant in warm ohmatea, 0
the increased competition in the struggle for existence has cansed many
fish to have developed peculiar organs having protective and poisonous
qualities. The noxious characton, as far as man is eoncerned, may bo
divided into—

(1) Toxio effects produoed by the poison contained in the fish itself when
fresh,

@ Toxic effeots produced by the mgoatmn of fish undergoing putrefaction
either before being swallowed, or under certain conditions after it has been
a longer or. shorter period in the intestinal canal.

(3) The introduction into the body of specific psthogemc mwro-orglnmnl
through the agency of the fish, .

_ (4) Cutaneous wounds produced by the special armament of cerhln fish.

(5) Diseases or growths produced by parasites of which the fish is the
definite or temporary host, In the constant investigation of fish markets for
zoological purposes, parhcnlarly in the Indo-tropical and Chinese regions, I
have been much impressed. by the large number of apparently dangeronl-
loolang fish that are habitually sold, and the advanced stages of decomposition
which some of them frequently present, yet they seem to be used for food by
the poorer classes habitually.

There used to be an old rule in the Navy that scaled fish were wholelome
and thai fish without scales were not. Thls however, is certainly mot
altogether correct, as many with large scales, as Sphyrena, Pagcllm, etc., are
at times markedly poisonous; others without scales, as the fresh-water
Siluroids, are esteemed as excellent f0od.

As.a master of fact, poisoning directly due to the consumption of fish is
very rare in the naval service, and also among woll-to-do Europeans in
tropical reglons

The toxic properties mheront in fish, as Dr, Ginther pointed out, may
depend on various conditions ; some are only poisonous at certain stages of
growth, others only at special seasons, as at the breeding time ; agum others
are apparently dangerous after they have been feeding on poisonous foods ;
tblu ‘most of thoge ba:utxfully-coloured fish belonging to the families
Squamzpmms and Labride, which frequent coral reefs and browse on the
polyps of the young growing madrepores, etc,, are generally considered to
be dangerous ; nevertheless, if these be properly cleaned before cooking, most
may be taken with impunity. French medical officers have pointed out that



1286 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XV.

many fish at other times wholesome become poisonous in the breeding
season, and every one knows that a spent trout or salmon is very liable to
give rise to gastric disturbance if eaten,

The symptoms of poisoning due to fish fall into two distinot groups :
“) troe gastro-enteritis with colic and high fever, probably due to a bacterial
fffection ; (2) nerve symptoms, often commencing some time after the
jngestion of the food, atiended by constipation, and various forms of
paralysis, eto., probably due to intoxication from the alkaloid substances produced
during decomposition. ’

" The following fish are credited with producing poisonous symptoms when
taken fresh :—

(1) Pagellus erykhrinus, a “ sea bream ” common in Indo-Pacific waters,
quoted as nearly causing the death of Quiros, the Spanish navigator, and
also described as poisonous in Cook’s Voyages.

Lethrinus mambo in the Sonth Pacific is said to be poisonous when fall grown
but harmless when young.

Many of the Sgruamipinnes or Coral fish, as before stated, acquire poisonous
properties from their food. These fieh are generally gorgeously ocoloured,
and are like butterflies in the aqueous gardens which they frequent.

Sphyrena, or “ Barracudas,” Their flesh is as a rule eaten with impunity,
but two species in the West Indies are known to oocasionally produce intense
symptoms of poisoning—gastro-intestinal irritation with pain, vomiting, and
diarrhoes, etc,, followed by marked prosirations and, in a fow cases, death
from synoope. If the fish is unwholesome, Poe states that the teeth become
blackened at the base, and natives say that if a silver coin placed on the flesh
becomes black, the fish is unfit for food.

Some of the mackerels frequently cause gastric irritation ; several species of
Thynnus or tunny are stated by Giinther to be poisonous at times—being red~
blooded fish, they are liable to rapid decomposition. The Carangide, horse
mackerel or yellow-tails, have a very bad name at the Cape o Good Hope a8
being poisonous, especially when they are old, C. falaz being the most dreaded,
Almost every variety of this genus may be seen in the market at Aden for sgly.
After eating poisonous Bosito, Tunny, and Horse Mackerel, the symptoms sre
those of mild gastric enteritis, with urticaria, giddiness, headache, vomiting, gnd
diarrhoea, which may assume a choleraic form, ending in collapse and desth.

Fish of the herring family are nndoubtedly very frequentily exjpgmely
poisonous, Ginther gives the following list :—

Clupea thryssa, the sardine doré of the W. Indies, often causes s papidly
fatal issue, There is a saying that * if you begin at the head yog never
finish the tail.” The symptoms are pain, prostration, convulsigns, and
unoonsciousness followed by death, sometimes in a quarter of an hour, but
generally in from two to three hours.

C. longiceps, C. perforata, C. venenosa, the three latter from $he Indisn
Qcean, are all known to have caused intense purging and collapse.
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C. humeralis of the W. Indies is stated by Day to have caused death in a
few minutes,

The marine “ cat fish ” or Siluroids are as 8 rule too loathsome to ever
‘be much used for food, They are invariably rejected, if caught, on board
ship, but are, howaver, constantly seen for sale in the native markets.
Most of the species of Balistes (file fish), Tefrodon (globe fish), and Diodon
(porcupine fish) are rejected as being poisonous ; they are foul feedess, or
live on coral and other goophites, Two cases are recorded by Sir John
Richardson of acute poisoning from eating portions of the liver of a
Tetrodon. One man ten minutes after eating it became very ill, with flushed
face, swollen lips, signs of intense gastzesiniestinal poisoning, followed by
paralysis, laboured breathing, oymmosis, and death in seventeen minutes.
The second man died in twenty minutes, The whele fish was not moge than
eight inches long. Many of the small kinde are constantly seen for sale in
the Bombay market and elsewhere, those from brackish and fresh water being
more wholesome than the marine varieties, Macoy states that in Ausiralia
nearly all cases of fish poisoning are due to eating Arripis truttaceoys, one of the
sea perch, This may be sometimes due to decomposition, but fresh fish also
produce unpleasant results in some people, the symptoms being flushing of the
skin, particularly of the face, headache, vomiting, and a transient eruption,
-generally followed by rapid recovery, but a few deaths have been noted.

Murana punctats, one of the “ sea eels,” is stated by Russell to be
poisonous if eaten, Mosso states that the fresh blood of eels possesses
highly poisonous properties, due to the presence of ichthyotoxin, like the
toxalbumens of vipers,

Mussels or other shell-fish, though quite fresh, will sometimes produee
severe symptoms—nausea, vomiting, diarrhoea, syncope, numbness of the
limbs, and eruptions on the skin, with occasionally swelling of the tongue
-and mucous membrane of the throat, Those taken from the open sea are
generally quite wholesome, the poisonous properties being derived from the
foul water from which they have been gathered.

* (2) Putrefaction of Fish.—This is the most common cause producmg
.poisonous symptoms,

It is generally due to the action of micro-organisms breaking up the pmtold
substances present into a number of chemical bodies, some of which are
- harmless, others being very toxic.

The proteids are first split up into albumenoses, and then finally into the
animal alkaloids known as “ Ptomains *’ ; these latter were first studied in
detail by 8elmi, and since then by Breiger, Van Ermengen, Sydney Martin,
and others,

From decomposing fish Breiger isolated the following subetances : Trmu-
thylamine, Dimethylamine, Methylamine, Neuridine, Cadaverins, and Putrescins ;
some, as cadaverine and putrescine, are but .slightly toxic, others are
extremely 8o, rapidly causing death, .
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- Al ¥ Ptomain " poisons are characterised by the combination of marked
nervous symptoms, with gastro-intestinal irritation, and a tendeney to coms,
in which- the ‘patient may die. There is also almost always a more or
fess prolonged period between the ingestion of the food and the onset of
the symptoms, ** the incubation period ” ; when this is present, the cause of
4he poisoning, according to Van Ermengen, is due to the presence of a
spegial organism, Bacillus botulinus, this condition being known as Botu-
tism, ‘David describes au interesting instance of poisoning by red herrings.
Tliere were five cases, all in pone fumily. Gastric symptoms and obstinate
constipation commencing some days after taking the food, ocourred im all,
fallowed by local paralysis of parts, double vision, and diminished reflexes.
In twa the dysphagia was so complete tbat feeding by a tube had to be
:resorted to, The paraplegic symiptoms Isted for months, but all finally
.recovered.

Breiger isolated an alkaloid named Mytelotozin, which is not destroyed
.by cooking, from the liver of muassels taken from foul water ; this produces
-acute symptoms like those of  curare" poisoning, affeoting the motor nerves,
béing quite distinct from thoss toxins which induce the gastro-intestinal
«drritation symptoms. :

The treatment of all cases of Ptomain poisoning is to clear the stomach
and intestines of the irritating substances as soon as possible, to give stimu-
Jants with diseretion to counteract the cardiac depression, and where there
:is profuse diarrhcoa and much pain opiates will be required ; for the subse-
:quent paralysis, massage and nerve tonios. “ Tinned fish” are very liable
quickly to undergo putrefactive changes, especially in hot climates ; if then
-eaten, they produce severe symptoms, diarrhcea, vomiting, and collapse in a
-few hours, which may last for days or prove fatal,

In tropical elimates, where the intestind is so ready under slight prove-
-cation to increased secretion, congestion, or ulceration, one cannot be too
-careful in the scrujiny of all tinned fish to be used for food ; it is from theee
that on board ship fish poisoning most commonly arises,

(3) The comveyancs of specific pathogenic micro-organisms to man, by means Jf
oysters, mussels, etc., unquestionably takes place, perhaps more often tban
. is generally believed.

The spread of typhoid has been distinctly traced to infected shell-fiuh,
and reported accordingly by many medioal officers of heallh and athers; It
is not uncommon in certais well-known localities to find oyster beds on the
: foreshore, immediately below the outfall of a sewer, and I have had it stated
.t0 me by a‘“grower” that in thege positions the oystiers are fatier and better
in quality than those from more open situations,

- Bacteriological examinations have been made demonsirating the presence
of B, enteritidis and B, colecommunis, eto, ’

: Legislative measures for removing this evil have been over and over sgain
brought forward, but so far ineffectually, the interference with the oyster
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indnsiry and restriction of the area for beds being strongly opposed by a
certain section of interested persons,

(4) Poison Wounds caused by Fish.—Perhaps the most widely feared fish
producing cutaneous injuries are the ““ Sting Rays,” belonging to the order
Batoidea, These have one or more sharp barbed spines attached to some
portion of the dorsal surface of the tail ; these may -cause severe lacerations
when incautiously handling the fish, or when stepping on them while half
hidden in the sand. In the first case I personally came across, the pain was
80 intense that the strong, heslthy man almost fainted. There ia no paison
apparatus connected with the spines, but they are like poison arrows, being
coated with mucus from the surface of the fish, which has peculiar irritating
properties, Another class of fish, the Scorpenida, are profusely provided
with sharp spines on the opercular plates, fins, etc., which inflict irregular
punctured wounds, Among the very dangerous fish are Synancea verrucosa
and 8. horrida, found in the Red Sea and on the coasts of Africa and India;
in these species the dorsal spines are grooved, having small poison bags
attached, the venom being injected into the wound by pressure. Injuries
from this fish occasionally cause death (Day). The symptoms vary according
$o the amount of venom injected ; they are local pain, increasing and spread-
ing from the wonnd, with swelling of the part, lymphangitis and gangrene,
attended with convulsions, delirium, and attacks of syncope.

Other very dangerous fish are the Thalassophryna, of which two species
are known, one in the Pacific, the second in the Atlantic Ocean, These fish,
according to Giinther, possess as perfect "poison sacs and tubular spines as
any venomous snake, The poison sacs are attached to the bases of the
opercular and dorsal spines,

In the ‘“ Weavers ” Trachinus, common in European waters, the dorsal and
opercular spines have deep double grooves, these being filled with fluid
muous, but there is no true poison apparatus, Wounds inflicted by them
are followed by violent inflammation of the injured part.

Many genera of the “cat fish” tribe Siluride are excessively dangerous

%o handle, the dorsal and pectoral fins having very hard serrated bony
spines, which may inflict serious wounds; in some of these fish glandular
organs are found at the axils of the spines; the body is covered by an
offensiva tenacious mucus, which can readily inflict the wound, Great
numbers are commonly eaten by the lower * castes”” in India, they are there-
fore frequently caught ; the fishermen immediately cut off the offending
spines, it being rare to see a perfect specimen in the market.

Treatment of Wounds,—These should be enlarged and the blood allowed
to flow freely, or the part may be ligatured above, and the poison removed
by cupping or sucking the wound, then ammonia or spirits of turpentine
may be applied, followed by fomentations, opium being given and stimulants-
as necessary, The wounds caused by the serrated spines of rays and cat fish
almost always suppurate,

17
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(5) Fish may act as intermediate or definite Hosts.—An example of the former
is found ir Lota vulgaris, which is commonly known to harbour the larval
form of Bothriocephalus lotus (see Cestodes), Congers are said to be infested
with hydatids. A curions case has been described by Dr. Batten, namely,
the fixation of a species of Lepcophtheirus, one of the ‘ Calegide’ or fish lice
on to the cornea of a fishmonger (which specimen he kindly sent to me).
Thess semi-parasitic copepods are very numerous on many flat fish, moving
about actively on the skin some time after the death of the fish, The saline
condition of the ocular conjuuctiva, with a certain quantity of mucous secre-
tion, render this position particularly suitable for these parasites if acci-
dently iniroduced. It is, however, very rare : I have never heard of or seen a
second case, The parasite was successfully removed, vision not being
impaired,
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MISCELLANEOUS NOTES,

No. I.—SIZE OF REMARKABLE TREES.
Mr, L. Augusto has kindly measured the great Gouralr Clintz—the Baobab—
Adansonia digitata near the Custom House at Mora, Karanja (Bombay
Harbour), and reports it to be 30 feet 5 inches in circumference at 4 feet

from the ground.
G, MARSHALL WOODROW,
KeLviNsIDE, N,,

Graseow, January 1903,

No. IIL—NESTING NOTES FROM KASHMIR.

I have spent the past summer in Kashmir, and it may interest, oologists to
read a few notes I have made on the nidification of certain birds whose nests
and eggs are almost or altogether unknown, During April and May I was in
the Astor District. On the 29th April, at an elevation of about 10,000 feet,
I saw 3 young Nutcrackers—Nucifraga multipunctuta—hardly able to fly, so
this bird must breed very early. I think, too, it probably has 2 broods in the
Year, as I found a nest, containing young, in Sonamarg at the end of July.
During May I found nests of Tinnunculus alaudarius, Tetraogallus himalay-
ensis, Pica rustica and Cinclus asiaticus, but I was too early for eggs of the
last two mentioned, June, July and August I spent in Sonamarg and in the
higher valleys in its neighbourhood. Sonamarg itself has often been visited
by egg collectors, but the higher alpine valleys round it appear to have been
but little exploited, It is in these alpine valleys, from 10,000 to 14,000 feet,
that many new nests may be discovered, and the best time to visit them is
from the 20th Juno to the end of August.

Mr. J. Davidson, in the Ibis for January 1898, gives a very interesting
account of ‘a Trip to Kashmir’ in search of eggs, and to any one intending to
come up here for this purpose, it would prove of the greatest assistance.

No, 369. Tribura major is common at Sonamarg, and its characteristic note
(Tic-tic-tic) loudly proclaims the bird’s advent in the latter part of June. It
is never met in the forests, but frequents the outskirts and the low buch
jungle in the open meadows. I found 3 nests in July, but only secured one
clutch of eggs. The nest is a small cup of grass lined with fine grass, placed
on the ground in thick herbage, and is difficult to find. The eggs, 3 in number,
are pinkish white spotted finely with reddish brown, and average *74” x °57*
in size. The bird does not appear to breed below 7,500 or above 10,000 feet,

No. 405, Phylloscopus affinis I found breeding plentifully during July in the
Juniper scrub from 11,000 to 13,600 feet, The nest is globular, loosely built of
grass, lined with hair and feathers and is placed from 6 inches to 2 feet from
the ground. The eggs, three or four in number, are either plain white, or
white spotted sparingly wiih cinnamon red, The plain and spotted eggs
sometimes occur in the same nest. The average size of the eggs is *62"x 47%,

No. 589. Alseonaxr ruficaudus—This Flycatcher is not uncommon in the
Sind Valley from 6,000 up to 10,000 fcet, but its nost is oxtremely hard to
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find owing to the bird’s shyness, and it deserts it very readily. I found 3 nests
in June of the usual Flycatcher type placed from 20 to 30 feet from the
ground, in every case the nest was against the main trunk and resting en s
smull branch of the tree. The eggs (I secured but one clutch) are pale grees,
very faintly spotted at the larger end with reddish brown, forming a well-
defined ring,

No. 644. Ruticilla rufiventris,—The Indian Redstart was quite common
in the higher valleys above 10,000 feet, being most commeon over 12,000 feet.
I found only two nests, both in July, one of which was placed on the ground
between two stones near a stream ; the other, also near a stream, was built in
an indentation on the side of a large rock about 4 feet from the ground, The
nests were cup-shaped, made of grass, lined with fine moss, some horsehair
and a few feathers, The eggs, 3 in number, are buff in colour, speckled finely
with red ; the average size being *80” x *57",

1 bave read Captain Marshall's ¢ Notes on the Birds near Quetta * published
in the Journal of 18th October last, in which he states that the eggs of this
Redstart are pale blue in' colour, In both the cases quoted above, I
unfortunately failed to kill the bird off the nest, but I examined the bird
through a field glass for over half an hour, and the same morning killed a pair
of the same species which I was able to identify.

No, 651. Culliops pectoralis—The nests of this bird, which I found, were
at an elevation of about 11,000 feet. They were cup-shaped, made of grass,
and placed on sloping ground under a tuft of grass or small bush, The eggs,
3 or 4 in number, are pale greenish blue, faintly spotted with reddish brown
at the larger end. The bird breeds from the middle of June to the end
of July,

No, 712, Accentor nepalensis.—The Accentor was breeding early in July
at a height of 13,500 feet. I found 2 nests placed on tbe ground under
shelter of rocks ; they were cup-shaped, made of grasa and moss, and lined
with fine grass, In one nest were 3 fresh eggs, in the other 2 nestlings and
one addled egg. I left the former to see if the bird would lay more, and on
the following morning, on returning to the nest, found that the eggs had been
broken, and only one of them was sufficiently whole to admit of being patched
up. The e;gs are large for the size of the bird, the average of the two eggs
I secured being ‘94" x *69”. They are pinkish white in colour, and plentifully
speckled with red, chiefly at the larger end.

No, 758, Propasser rhodochrous.—I found two nests of this bird in the first
week in August, at an elevation of about 10,500 feet. The nests were cup-
shaped, made of twigs and grass, and lined with horsehair: they were placed
3 or 4 feet from the ground in bushes; the eggs, four and five in number
respectively, are a bright blue, with a few large black spots, chiefly at the
larger end. The average size of the 9 eggs is 72" x 563",

No. 787. Fringillauda sordida.—Large flocks of these birds are often seen
in the Kashmir valleys during the spring migration, and it is one of the
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sommonest bitds in the higher valleys near Sonamarg during the summer,
They did not begin to breed till the middle of July, and I fortunately secured
several nests at an elevation of 12,000 to 13,000 feet. The nest is made of
grass, and lined with horsehair and a few feathers: it is placed in a hole
under a rock, and the tunnel leading to the nest is sometimesas much as 2 feet
long ; in two instances the holes were like those made by a rat in open flat
ground. The eggs, generally four and sometimes three in number, are pure
white with considerable gloss, and are somewhat pointed at the smaller end :
averago size *82" x ‘59,
KENNETH BUCHANAN, MaJos,
: 4th Sikhs.
SRINAGAR, December, 1902,

No. III.—NOTES ON A FEW CATERPILLARS OF
INDIAN SPHINGID.E.

1. Acherontia lachesis.—A larva found in Poona in October 1898 had the
ground-colour a bright gamboge yellow instead of green : this tint may have
Just been assumed preparatory to pupation as the insect was full-grown, but
it did not cease feeding until 3 days after being found.

2, Polyptychus dentatus.—Hampson describes the larva as ‘“‘green, with
yellow marks down the back, outlined in pink, &c.” Two specimens obtained
in August 1898 and a third in October of the same year in Poona, bad no
trace of pink or yellow on the back which was of a uniform bright green,
while the sides were dull green in ground-colour, Others obtained from eggs
and fed on the same plant had the normal pink and yellow markings,

3. Chearocampa theylia.—Three forms of this larva are given in Hampson's
book ; I bred a number of the first of these here in Sadra last September. In
my experience the brown colour was only assumed in the final stage and nobt
always then, the larva being invariably green in the earlier stages and some-
times in the last stage also: the green had occasiocally a pink tinge. The
pupa very long for the size of the moth,

4, Cherocampa celerio.—My experience of this caterpillar does not at all
wcoord with Hampson'’s description, i.e., “ Brown: a seriesof whitish ocelli with
darker centres from 4th to 10th somites; horn and underside white.” In
S8eptember 1900 near PalanpurI found two forms: the first, of which I obtaine
ed several specimens, feeding on 3 different plants (one the grape-vine), was
green, with 2 ocelli only, one on the 4th, and a smaller one on the 5th somite,
The second form, of which I obtained one specimen at Pualanpur and have
bred another this year iu Sadra, was brownish purple in colour with numerous
dark strige on the dorsalarea, s paler broad lateral stripe, pale sub-dorsal line
from 1st to 4th somites; 2 ocelli, as in the green form, on the 4thand &th so-
mites, the first and larger one being yellow with dark centre flecked with
blue; legs and horn crimzon, I do not profess to know much about Indian
moths, but the perfect inscct produccd frcm both the above forms of larva
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agrees with the dessription of C, celerio in Hampson’s book, and is certainly
the moth labslled as “celerio ” in the Society’s collection, It is, except C.
theylia, about the commonest of the genus in the Poona District and in Guzerat,

5, Protoparce convoelvuli—In Poona, October 1898, I obtained 4 larve
feeding on a spucies of wild convolvulus in which the ground colour was a dull
grey-green thickly covered with brown strigs : a broad lateral white line, the
oblique stripes indistinct. Hesd brown with black warkings, born shining
black above, yellowish below. Resulting pupa and imago typical ‘‘ convol-
vuli,” I also found the normal green form on the same food-plant in the
neighbourhood.

A, H, MOSSE, Ligur,, 1.S.C.

SADRA, Decamber 1902,

No. IV.—_NUMBER OF EGGS OF THE DABOIA (VIPERA
RUSSELLI),

On the 5th March last, at Mahisa, in the south of this Agency, I killed a
female daboia rather more than 4 feet in length which contained 55 eggs. I
opened several of them, bat in none was there any trace of the embryo,

I regret that I did not make fuller notes at the time, but so far as my ree
collection goes,all except 3 or 4 of the eggs which I counted were fully formed,

In this part of Guzerat the local name for this anake is “ Chitar.”

A, H, MOSSE, Lievur,, 1.8.C,

BaDRA, MagI KANTHA, . December 1902,

No. V.—THE INCUBATION OF A CUCKOO'S EGG.

At the end of August last year I found in Baroda a nest of the Large Bab-
bler containing 4 eggs of its own, and a fifth of the Pied Cuckoo (Coccystes
Jacobinus). When I blew these eggs the former proved to be comparatively
fresh, one of them, only, containing just a tinge of tlood, whereas the
Cuckoo’s egg seemed to have been sat upon much longer, the embryo being
considerably advanced towards development and the eye-balls formed.

- Now it is hardly likely that the intended foster-parents would take no notice
of an egg deposited in the nest before any of their own had been laid ; where-
fore it must be presumed, I think, thatat least one or two of the Babbler's eggs
had been longer in the nest than that of the Cuckoo, The infercnce then is
thdt the Cackoo’s egg incubates more quickly. If this is 8o, the object may be
to enable the young Cuckoo to hatch before the others and either turn them
out or from its superior age and strength obtain more than its fair share
of food, Or the idea may be to give the Cuckoo a chance to make up for lost
time if its mother is late in depositing her egg in the nest. These may be fanci-
ful speculations on an isolated case, but I should very much like to know
if anything of the kind has :been noticed before ? I have not heard of a
similar instance,

A, H, MOSSE, Lievur,, 18.C.,
Assist. Political Agent, Mahi Kantha,
SADRA, December 1002,
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No. VI.—A CENTIPEDE EATING A SNAKE.
(WITH A PHOTOGRAPH),

1 belisve it o be a fact that Centipedes in general are eminently raptorial in
their habits, attacking anything that they can overpower. It never occurred
to me, however, that a Centipede would be bold enough to attack a snake as
appears to be the case in this instance. Considering the subject worthy of re-
cord, and possibly of interest {0 members, I had a photograph taken about half
the real size, depicting the Centipede and snake in the position I saw them
and in which I understand they were found.

The specimens were received by Dr. Pedley, who sent them home (unfor-
tunately before they were identified) to his son for the Marlborough College
Museum, and it is to him I am indebted for the following information.

They were found on the floor of a house at Kokine, a suburb of Rangoon,
the snake alive and writhing in the clutches of ihe Centipede. They were
killed and at once transferred to a jar of spirits, and the owner thinking the
incident an unusual one sent the specimens to Dr. Pedley. An inspection of
the photo will show that the skin and flesh for about two inches has been
completely removed from the tail of the snake and presumably eaten by the
Ceutipede, which was one of the common large brown unetrlped variety often
met with in this part of the province.

It would have been very interesting to know if the snake was uninjured be-
fore the Centipede attacked it, but in any case as the snake was alive when
found, it might still have held its own against the Centipede, I shall be glad
if this note and photo should prove to be of any interest to members of the

Society.
W. P. OKEDEN,

RaNGOON, January 1903,

No. VII.—A MAN-EATING PANTHER.

The panther first began man-eating in this district in the rains of 1901 :
apparently he came from the Dangs, as his first kills were in the villages
bordering on those native states, I think he probably took to man-eating on
account of the 1900-1901 famine which was very bad indeed in the Dangs,
many people dying out in the jungle (I have myself seen skulls of those who
tried to get into British Lerritory but died by the way); during the famine
the deer and pig in the forests would naturally diminish on account of the
Bhils and Konkanis being hard up, and this together with the circumstance
of people moving about in the wildest and least frequented parts in search
of edible fruits and roots probably led the panther on some extra hungry
day to take to man for food. The first man he took was probably
dying or asleep in the jungle. I did not hear of the man-eater till last
February when my camp was at Mulher in the centre of the valley where he
was killing : his beat in the Mulher Valley was about 7 miles long and 3 broad.
I remained 10 days at Mulher trying my best by means of ¢ holding the
hills,” beats and sitting up over kills to get the beast, but was unsuccessful and
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could not stay any longer, Abouta month later while I was in the Peint
Range I recvived word that he was man-eating again, and so as the moon was
waxing I determined to go back to Mulher and have one more try,—a long tiring
journey of over 60 miles by road (with no springs) and 40 miles by rail. I
stayed at Mulher a week, but never once saw the beast and had to go. Men
were killed in August and September, and in November my work took me
to Ajmir Saundana within 22 miles of Mulher, and while at Ajmir I beard on
the 26th of November that the panther was killing again, I at once went to
Mulher, but it was not till the 4th of December that the beast was killed ;
Ishould have bad to leave on the evening of the 4th as I could spare no
more time after him, 8o luck was with me at last. .

On the 3rd, at noon, I heard a boy of 15 had been killed at Wadai, 4 miles
from my camp ; this boy was most unfortunate. Last year the panther had
tried to get him, but only mauled one leg; my wife and I were able to dose
the wound with carbolic oil and the boy got well ; this time be and one or two
others were sitting close to a bright fire on a threshing floor near the village
in the early part of the night and the panther came and carried him off: the
panther took him abouta gquarter of & mile to a patch of high grass and
hrushwood and ate all he could of the head, the flesh of one leg and all hig
inside ; so there was plenty left for the beast to come back for, The body
was dragged into deep shade under the brushwood and there was no tree any-
where near to sit up in, so four holes were made in the ground and a wooden
post put in each ; a cart was then taken off its wheels and lifted en to the top
of the postsso as to be about 8 feet from the ground: the cart and pests
were then hidden in branches and grass, only a small opening being left to
shoot through, An avenue was cut through the brushwood so that I could
clearly see the body from the erection, which was about 35 feet from the kill,
At 3-30 p.m. I was sitting as quiet as a mouse in the cart and had sent all the
men back to the village. At about 4-30 I distinctly heard the panther cough-
ing abouta quarter of & mile away. In another hour’s time and without
any warning the beast growled just close behind me ; I had been absolutely
still and he could not have seen me and so probably he scented me because
of my erection not being far enough off the ground, I did not turn or move,
hoping he would ina few minutes come round to the killin front ; but he
was too cute, and it got darker and darker till at 6-30 I could not see the body
at all: there wasa crescent of a moon, but it was useless, as the body was in deep
shade. At about a quarter to seven I settled to turn up my hurricane lamp
and hang it outside on omne of the front posis and about 7 feet off the
ground : I did so as quietly as I could and the light shone well on to the body.

Inow felt as if my best chance had gone, but settled to sit right through
the night till morning. At 8-30, after the moon had set, when lookiug
towards the body I saw a grey mass beyond it which had not been there
before, 80 I knew the panther had come at last and was more thankful than
I ever remember being in my life. He looked most weird as of course he
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had come absolutely noiselessly, and he gradually got nearer and nearer and
looked whiter and larger and more like a ghost than anything. When he got
up to the body he half turned his side although still looking straight towards
me, 80 I settled to shoot. I had purposely put.an expanding bullet in the left
harrel of my ‘450 express and a solid one in the right and meant to shoot both
barrels at once (a finger on each trigger) as the lamp invariably goes out with
the concussion of the air so that one cannot get in a second shot. I aimed
at his body behind the shoulder as far as I could and pulled both triggers; a
flash, a loud report- and total darkness, and then I listened and heard the
panther crashing down the hill for about 5 seconds, then quiet, aud then a
groaning growl; so I knew he was hard hit. Nothing more could be done
till morning so I went back to the ﬁllage, and after a fine drink of milk tried
to sleep on a bed of chaff thrown down on the ground under the eaves of a
hut, but a rat which would try to walk over my face, numerous insects and
cattle and goats a few feet away in the hut hardly allowed me a wink the
whole night. At sunrise we started off to the kill: we found blood very soon
and tracked very -cautiously:-the tracking was easy, as there was a lot of
blood but there was plenty of cover so one had to be careful. The panther
had gone down to the stream bed and after about.!5 minutes we saw the
body stretched out on some rocks ahead with back towards us. I threw a
small stone towards it but there was no movement 8o I went up to within

10 yards® distance. I then was pretty sure he was dead, but threw a rock at
him to make sure, whan to my surprise he lifted his head to look at me. I
fired two solid bullets into his head and all was over. He was a splendid
male 7"3}” long- and the length of the middle toes in his fore feet showed
he was the man-eater of last.hot weather. One of the bullets of the night
before had struck him in the stomach and the second (the solid one) had
broken one of his hind legs.

When first - he took to man-eating he would never touch any one unless he
(or she) was lying down and unless it was quite dark with no moon or fire
or light burning ; under these circumstances if no one were sleeping outside
he would go right into a hut if the door were open and lay hold of one of
those asleep : if he happened to grip by the arm or leg and the victim yelled
out then probably the panther would let go and try his luck elsewhere, but if
he laid hold at once by the throat so that there could -be no cry, then the
man, woman or child would probably be carried out of the hut before the
others sleeping near knew anything at all.

. He -had got bolder :however lately and tbe kill before the last was in
broad-day-light and I went and saw the place (in Gad forest on the Dangs
boundary). . Villagers had been cutting rosha grass and were taking their
head-loads to the still, the last couple being a woman and her boy (or girl),
who it seems were some way behind the others; the panther had crouched
in high grass within 5 feet of a forest foot-path ; I saw the patch of blood
close to the path and some. 10 feet from the grass where the panther must

18
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havo sprung from, and the marks showing the way the panther had dragged
off the woman, but her remains were never found and nothing was heard of
the ohild, so both must have been killed and eaten,

The following list shows the damage doune by the panther in the Malher
Valley : he was probably the beast which did the man-eatingin the Dangs and
also in the part of the Pimpalner Range of Khandesh adjoining the Mulher
Valley, but I can give no figures for damage outside the Nasik District,

Number of people killed at once ... ... .. .. ..2¢
» » 1 Who died subsequently from being mauled 6

Total deaths in Mulher Valley... e 30

PO

Number of people who were mauled but recovered, 11.
L. 8. OSMASTON,

Deputy Conservator of Forests,
Caup Browlr, Nasik DISTRIGT,

January 1903,

No, VIII.—-NOTE ON THE BREEDING OF CERTAIN HERONS, ETC
IN SOUTHERN INDIA. )

In Hume-Oates, under Herodias alba (Vol, I11, p, 238), is mentioned a re-
sort near Madras where many waterfowl used to congregate for breeding.

On coming across this reference I decided to find out whether the place
retains its old reputation in this way, and accordingly made inquiries last
summer concerning it. The result of these inquiries was fall of promise and
I decided to visit the place, should I get an opportunity.

As soon as the N-E, Monsoon set in I communicated with Mr, A.C,
Tate, 1.C.8., Judge at Chingleput, who very kindly instituted searching
inquiries for me.

The monsoon came late and the tank at Vaden Tangal remained empty un-
til November Gth when beavy rain half filled it, The birds lost no time and
appeared onthe 8th. The villagers said it usually took thirty days for the
birds to lay, dating from their arrival, I accordingly decided to visit the
place about December 10th,

Happening however to be in Madras on duty at the end of November
and with a couple of days to spare, I thought it would be as well to go over
and see how the birds were progressing ; and well it was I did so.

I went over to Chingleput on November 30th and through Mr, Tate’s ex«
cellent bumdobust was enabled to spend a most instructive day on December 1st.

Teaving Chingleput at 5 A.M. in a pony jutka, a 13-mile drive brought me to
within 3 miles of Vaden Tangal, which was reached in a bullock cart.

On arriving at the tank I found a raft prepared, and started at once to
explore the nests, I found trees and tank exactly as described in Hume-
Oates, I found only 5 kinds of birds breeding, vis,, 1527 FPhalacrocoraz
fuscicollis, 1553 Anastomus oscitans, 1554 Ardea manillensis (a few paire
only), 15666 Ardea cinerea, and 1568 Nycticoraz griseus.
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The natives, however, assured me that at this time there are usually 10
varieties breeding and that later on 3 more come, They gave me the Tamil
names of these, With the exception of A. manillensis the birds were in
thousands and I must have seen many thousands of eggs during the day.

At the bottom of page 239 of the article above quoted ocours the fullowirg:
passage:—* Can it be that any of the birds that breed in the South in Decem-
ber and January breed again with us in July.”

That the birds are the same I am satisfied. Anastomus oscitans was;
without exception, in grey plumage. I saw many specimens of P. fuscicollis
with white breasts and saw many ou the nests without the white tuft behind
the ear coverts, Some specimens of N. griseus were in very bedraggled
plumage, it being evidently their second brood, and the young of the first
brood appeared to be with them.

Of A, manillensis there were perhaps 8 or 10 pairs, but these birds were so
shy that T had great difficulty in identifying their nests, and only really
managed to satisfy myself in one case.

1 believe the sole difference between the nests of A. manillensis and A,
cinerea is that the former have some pretence at lining in the form of rather
smaller sticks whilst the latter have none,

. oscitans kept entirely to themselves, P. fuscieollis and N, griseus dfd
ne* appear to like each other, but appeared to put up with the 2 larger
herons,

The eggs of A. oscitans were in all stages of incubation, the number of
eggs in a full clutch being invariably five, The degree of incubation is per-
fectly easy to estimate from the amount of dirt on the shell, and in the same
clutch may be found a perfeetly white fresh egg and a dirty thing ready te
hatch,

The young of A, cinerea are able to stand immediately on leaving the egg
and it was interesting to watch them hatching, Isaw birds that could not
have been more than three or four days old picking vermin from each other,

This vermin appears like magic—there is no sign of it in the nests with
eggs, which are of such construction as to give very little cover to insect life ;
but no sooner are the young hatched than they become infested.

The water in the tank is very oily and foul, and I was told that not even
cattle would drink it.

If I had gone ten days later, I should, I think, have got very few full clut-
ches and certainly no fresh ones,

H. N. PACKARD, Carr,, B. A,

00TACAMUND, January 1903.

No. IX,—QUEER FIND OF A PAINTED SNIPE'S EGG,

On 26th October last, Mr, H. A, Gass, Conservator of Forests, who was
staying with me, told me that about a week before when he was dining with
Mr, Jackson, I, F. 8, at Coimbatore, the laiter, when eating a snipe, came on
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an egg. On inquiry the snipe of.course turned out to be Rostratula eapen-
sis, .Mr, Jackson kindly sent me-the egg which he had-kept. Alithough it was
in a highly putrid condition when it arrived and had a couple of fork holes in
it, I managed to clean it out and make some sort of. specimen of it,

H. N. PACKARD, Carr, R. A,
QoTACAMUND, Junuary 1903,

No. X.—BIRDS NESTING IN SOUTHERN SHAN STATES
OF BURMA.

Thae following notes may be of interest to some of our readers :—

Nos, 458, 459 and 451. Suya crinigera (THE BROWN HILL-WARBLER),
atrigularis (THE BLACK-THROATED HiLL-WARBLER) and superciliaris (ANDER-
80N's HiLL-WARBLER). The above three, according to Col. Rippon's List
of Birds in the Ibis, October 1901, are all found up here, the last being
stated as very common.—I have found a good many nests of Suyas up here,
but so far have failed to identify the birds as they all seem very much alike
with slight variations, some having a supercilium, others indistinet ones, and
again some without any signs of one at all, while again some have black beaks
and others horn-coloured ones, the size also varying.—I have sent four skins
to the Society, which have so far I believe stumped even them —I found one
nest on 18t June 1902 with two eggs, the bird agreeing with No, 461, Suya
superciliaris, the eggs being pinky white with dull red spots. I féund another
nest on the 19th with four eggs, the bird agreeing with the same description
with the exception that it had indistinct subterminal patckes, but the eggs are
pale green with daull red spots and a zone round the larger end.—I have other
eggs white with red spots and zones, in fact I have three distinct types of eggs,
but, unfortunately, the birds all seem to merge into each other, The nests are
all the same, oylindrical, of woven grass down with a hole at one side near the
top. If any kind friend can help me out of my difficulty I shall be very much
obliged. Egg colleciing has its disadvantages in these parts when one is not
good at identifying species and has no specimens for reference, although I
have been very lucky in my first season in getting a good many compara-
tively speaking rare eggs.

No. 611, Pratincola leucura (THE WHITE-TAILED BUSH-CHAT). I saw
three or four of these birds near Fort Stedman on the 29th July 1902, so they
must evidently breed round the lake.

Uroloncha topela, - This bird was first recorded from the Shan States by Col.
Rippon in the Ibis for Cctober 1901, being the first record from -within In-
dian limits,—I sent skins to the Calcutta Museum for identification, Mr. Finn
kindly wrote saying* they are certainly not the ordinary Munia (U, punctulata)
of India, butwhether they are U. topela of China or U. subundylata of Burma,
I cannot say.’”’ As it is highly improbable that two varieties are to be found
up here, I think I am quite safe in recording its breeding from within Indian
Jimits, It is extremely common up here during the rains, when it brevds from
August to October (a fow nests may be found in November). It nests at all
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heights from the ground and not near water, It seems to prefer thorn and
bramble bushes, the orange-trees in the Government Orchard being particular
favourites. The nest is of the usual Munia type with a decided porch over
the entrance, Five to seven seem to be the usual complement of eggs which
aro white, Fresh and incubated eggs are often found in the same nest but
never more than seven,

I have lately received the following note from Mr. Oates in regard to
U. topela:—

““ The Munias you sent me are near topela, but not quite like the Chinese
birds. If I were writing ¢ ‘L'he Birds of India’ agaiun, I think I should unite
topela to punctulata. The various races are so like each other and so
difficult to make out,”’

No. 739. Sporaginthus flavidiventris. THE BURMESE RED MUNIA. Breeds
up here from Septerber to December, I have found nests at some distauce
from water in spear grass, the nest being very hard to find ;—in fact the only
way I have got them is while riding or out shooting by hearing the Iittle
bird get out with a “ cheep ” from under my feet. I have found two nests
lined with feathers, As I do not see this mentioned in Blanford, it may be
of interest,

Thoss nests fouud in September had five to six eggs, while those found in
December had generally four incubated eggs ; this is probably due to it being
the second brood.

No. 820. Hirundo striolata. THE JAPANESE STRIATED SwALLOW. I have
found three nests of this swallow in October and November but have
not been fortunate enough so far to get their eggs, as some one destroyed
the nest before I could get them, I watched one nest for some time and one
evening I got up to it and feeling something inside opened it, catching both
birds but alas no eggs. It builds generally inside houses, making a long retort-
sbaped nest, which must be broken before one can see into it.

No. 1£36. Circus melanoleucus. THE P1ED HARRIER. This Harrier must
breed up here as I saw quite half a dozen of both sexes near Saga, south of
Fort Stedman Lake, on the 10th and 28th July 1902, The country down
there is & huge swampy plain with a river running through the middle of it.

I bhad no time to hunt for nests nor did I want to, as the swamp is full of
leeches, but I had a good opportunity in watching them from my boat,as
they beat up and down on both sides of the river., The only eggs I got on
this trip were the Striated Weaver bird and Chestnut-bellied Munia, of which
there were any amount nesting in the long grass within & few inches of the

water along the river banks,
H. H. HARINGTON, CakPr.
TAUNGGYI, BURMA, February 1903.

No. XI.—-RARE DUCKS,
Mr. W. Moore has this year obtained three specimens of Eunetta falcata,
one of which was sent to me for identification ; all were young females,
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Mcr. N, S. Mondy has shot and given me a magnificent male Axas sono
rhyncha (THE BEASTERN SPoT-BILLED DUck). The bird was one of three
seen on the banks of the Brahmapootra River, Mr. Mondy believes he has
sven others of this species before, This is the first recorded occurrence of
the Eastern Spot-bill in really Indian limits,

Mr. Rose shot at the end of last year a fine male Pink-footed Goose, Anser
brachyrhynchus. Messrs, Moore and Mondy saw two birds which, they think
were of this species, The feet were of such a vivid pink as to attract
attention when the birds were siill far out of shet.

E. C. STUART BAKER,
DIBRUGARH, March 1903.

No. XII —GAZELLE TAKING TO WATER.

The following incident may bave interest for other members who, like
myself, do not usually associate Gazelles with water :—

When riding on a camel early one bitterly cold morning, towards the end
of January this year, along tbe bank of a wide and deep canal in the Hissar
District, Punjab, I saw a Gaselle (Gazella bennetli) some little distance
ahead on the same bank feeding along the grassy edge of the canal. When
I came within some forty yards, it suddenly sprang into the water, and
swam rapidly up stream for some distance ; then landed on a shelving part of
the opposite bank; s:rambled up the side ; stood a few moments on top to
look round ; shook the water off its flanks and then boked off into a sandy
wabte bepond. It was a full-grown buck. I think he must have previously
swam across the -canal to feed on the short grass on the side I was moving.
On this side, like the opposite, the country was perfeetly open, so that if he
disliked icy cold water, he could easily have avoided going into the canal
to escape my approach. But he appeared to me to enter the water without the
slightest besitation, just as a Newfoundland dog would behave. A shikari
who was with me, told mo alterwards that the Gazelle constantly cross and
re-cross the canaland its branches. In the partof the Hissar District I went
over during a few days’ stay, I noticed the Gaselle were nearly always
seen not far from the canal and its irrigating channels, while what Antelope
I came across, were miles away from water, The Gazelle appeared to keep
near the gram fields ; and although these fields wers prot.cted all round by a.
high fence of thorny branches, they managed every now and then to jump
over the fence, as on several occasions Isaw them inside the fields, I was
informed that when the hot weather sets in, the Antelope collect together
and then keep near the canal and its water-courses,

G. 8. RODON, MaJor,
DHARWAR, March 1903,

No. XIII-THE CRESTED GREBE.
It would appear that the Crested Grebe (Podicepes cristatus) is not at all un-
common in North-Eastern Assam, Messrs, Moore and N. S, Mondy have seen
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nearly adozen thisyear and secured eight, Mr, Stevens of Rangagora has shot
one and I have had several notices of its having been seen by others, On
nearly all ocoasions thebirds are seen in twos, not necessarily pairs, as frequently
both birds prove to be males, and females are mueh less often seen than males.

E. C. STUART BAKER.
DiBrUGARE, AssaM, March 1903,

No. XIV.—FO00OD OF THE HAMADRYAD OR KING COBRA.
Referring to Vety.-Major G, H, Evans’ paper on the Hamadryad in Vol.
X1V, No. 3, of this Journal the following note regarding the food of this
snake may be of interest :— ‘
While touring in the Trans S8alween Shan States in February 1900, I shot
a hamadryad in the Mé Hang stream. One of my men hung it up on a tree
close by. After watching its contortions for a few minutes—for it was not
quite dead—I was greatly surprised to see what appeared to be 2 or 3 inches of
the tail of a snake protrude from its jaws ; this I immediately laid hold of, and
extracted what turned out to be a cobra—a light-coloured variety in excellent
preservation so that it could not have been long swallowed. ‘The lengths of
the hamadryad and cobra in the flesh were, respectively, 9 feet 8 inches and
4 feet, I procured the skins of both.
W. H. CRADDOCK.
Kuara Liris, PaHANG,
(FEDERATED MaLAY STATES), January 1903.

No. XV.—OCCURRENCE OF THE COTTON TEAL (NETTAPUS
. COROMANDELIANUS) IN 8IND,

When shooting at a dhund near Sujawal last week I shot a Cotton Teal, I
see Oates in his ‘* Game Birds of [ndia ” says that *“ this small duck has not
yot been observed in Sind,” My shikari said that he had seen the duck
before, but that it was very seldom shot, The boatmen did not seem to
know it, Incasethis may interest you I am sending the duck for identification.

J. W, PARRINGTOQON, LieuT.,
47th Battery, R.F. A,

KaracHI, Janvary 1903,

[NoTE~There appears to be some doubt as to this teal occurring in Guzerat
and Sind so that the above record is interesting. Blanford says in Vol, 1V,
Birds—Fauna of British India :—*“ In India this Teal is rare in Malabar, the
Bombay Presidency and Kattyawar and wanting in the desert parts of
Rajputana, in Sind and the Western Punjab.’’ Oates in his “ Manual of the
Game Birds of India,” Part 1I, says: “ This small duck has not yet been
observed in Kashmir, in Sind or in Cutch and probably these tracts lie
outside its range’’ Stuart Baker in * Indian Ducks and their Allies,” page
193, Vol. XI,, of our Journal says: “ In India proper it may be said to have
its stronghold in Eastern Bengal, is still very common in Western Bengal
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and Assam, less 8o in the Eastern Punjab and Rajputana, especially so im the
cold weather, and actually rare towards the West of the Empire. Barnes says
that it is not found either in Guzerat or 8ind, but it bas been recorded from
both places since his book was written.,” Mr. Stuart Baker unfortunately
does not say where it was recorded, so the above note of Lieut. Parrington's
is interesting, In reference to Guzerat, Mr. E. L. Barton, of Bombay,
writes : “ On referring to my game-book 1 find—
On 17th January 1897 at Pardi (Surat District) I shot 5 Cotton Teal.
” 24ih ” n » ” : ) ” 1 ” ”
»” lath FOb‘ b2 ” ” ’” ” 9 r” ”
», 18th Dec. 1898 at Lohderia (Ahmedabad District) I shot 1 Cotton
' Teal,
y» 23rd » s, Abdura (Ahmedabad District) I shot 1 Cotton
Teal.
I have shot, I am certain, many more Cotton Teal both in Guzerat and near
Bulsar in previous years, but in my diaries then they were only put down as
duok or teal’—ED,]

No. XVI.—FOOD OF MELURSUS URSINUS (THE SLOTH-BEAR
OR INDIAN BEAR).

On the 6th March 1903 I wounded a bear which made off leaving a fresh
blood trail. On following the trail fresh droppings were found and among
them an entire snake skin about 15in. long, The process of digestion had
rendered ideniification impossible, and the scales were rubbed off, but the
shape of the head was like that of a Russell’s viper (Vipera russellii).

H. R. G. HASTED.
V1zaGAPATAM Dist,, 7th March 1903,

No. XVII.—FELIS BENGALENSIS (THE LEOPARD CAT).

"About this cat Blanford remarks that there is one akin from the Coromandel
Coast in the Calcutta Museum and a live specimen from Jeypore (Madras
Presidency) was in the London Zoological Garden, From this it would appesar
to be rather uncommon in the northern parts of the Madras Presidency and |
thbink it interesting to note that on 21st January 1903 one was killed in a beat
in Jeypur State, Vizagapatam District, and that on 1st March one was caught
in Jeypur District, The skin and living animal I have with me at present,

H. R. G. HASTED,
V1zacaPATAM Dist., 7th March 1903,

No. XVIIL—-NOTES ON BIRDS NEAR QUETTA.

I notice amongst the Miscellaneous Notes in No. 8, Vol. XIV of our
Journal, some notes on birds seen near Quetta, and would like to add a few
that were obtained by me at or near Chaman in 1900 and 1901—

Aédon familiaris,—Tue GREY-BACKED WARBLER, In August and Septemter
in a garden and also near Sanzal.
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Sylvia nana,—THE DEseRT WARBLER, In the fort hills near Sanzal,

Scotocersa inquista, —THE STREAKED SCRUB-WARBLER. Very common in
the low scrub on the desert round Chaman, '

Lanius assimilis,—THE ALLIED Gxn SHRIKE.. One specimen shot near
Sanzal, ‘

Orfolus kundoo,—~THE INDIAN ORIOLE., Common in gardens, Mostly
immature specimens seen.

Sturnus porphyronotus,—THE CENTRAL ABIAN S'um.nm. In Chamsn in
flocks in December.

Sazicola chrysopygia,—THE . RED-TAILED CHAT, One specimen shot at
Bogra in September,

Tharrhaleus Jerdoni,—JERDON'S Acczuron At Chaman and at Saranan in
January and March; at the latter place in small flocks in the bushes in the tanks,

Rhodospisa obsoleta (Licht), In Chaman in flocks in the gardens,in August
and September and again in Maroh sometimes 20 or 30 at a time on railings
and telegraph wires.

Passer hispaniolensis,—THE SPANISH Sparrow, In large flocks in gardens,
&c., in October, November and December,

Emberiza scheeniclus,—THE REED-BUNTING, Chaman, December,

Emberiza Stracheyi,—~THE EAsTERN MEADOW-BUNTING. One specimenr
obtained in Chaman in November,

Motacilla personata,—THE Masgkep WaAGTAIL, Fairly common in Chaman
in the winter, '

Anthus spinoletta —THE WATER P1p1T, Common in lucerne beds at Chaman
in winter, '

Melanocorypha mazrima,—THE LoONG-BILLED 'CALANDRA LARK, On the
desert in the winter, I kept one as a pet for some time which had hurt itself

on the telegraph wires,
J. W. WATSON,

OAPTAIN, IM.S..
PooNa, March, 1903,

No. XIX.—NOTE ON HIERAETUS FASCIATUS.
A pair of these birds visited our pouliry yard for some months and °
accounted for 30 out of 40 (Bushire) chickens, I had long decided to shoot
them, but their visits being at short intervals—sometimes in the forenoon,
sometimes the afternoon—we were always taken unawares, and it was only
when a commotion among the poultry announcing that another chick had
been added to their list of victims, that we knew of their presence in the
neighbourhood, Being shy birds, after securing their prey they were off as
fast as wings could bear them and I only got an occasional glimpse at them as
they were flying away, and concluded they were Falco commumo, which are
to be seen here occasionally. ) )
A servant; who had seen the birds carry off a chick, when mentioniug the
ciroumstances, stated the birds first sat on the ground a short distance from
19
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the hen with her brood, then made a sudden dash for a chick and carried it
off, Thia trait being unosual for Falco communis, I asked whether the birds
did not swoop down and sirike the chicks ; he said, no, they first sat on the
ground and then attacked the chicks,

On the morning of tha 6th January, I personally saw the birds attack a
brood, which were under a clump of trees about 59 yards from me ; both
birds came to the ground first, then dashed in among the chicks, one of them
being successful in securing a chicken, and though I ran forward shouling, it
was not till I was about 15 yards from them that they flew off, seitling on the
ground again in the next field, I got my fowling-piece and went after them,
but they would not now allow me within range, flying off and settling on the
ground about 100 yards further off, After a careful stalk I got a long shot at
the one with the chicken as it was flying away, causing it to drop its quarry,
Both birds then made off for the hills close by, I went after them taking s
Martini-Henry rifle, and a8 anticipated, the birds wouald not allow me within
200 yards, but flew from peak to peak of the cliffs. A lucky shot at 200 yards,
with the rifle, broke the leg of one of the birds, it flew about 300 yards,
settling on the ground behind a boulder, while its mate kept hovering near
it. My servant fired at the latter as it flew over our heads, but missed., The
report caused the wounded bird to fly off another 200 vards, coming to the
ground again, when a tawny-coloured eagle gave it chase and caught it on
the ground in its talons, The eagle pecked at the wounded bird two or
three times, but was more intent on watching our movements, Hopirg to
secure both birds, I sent my servani forward to shoot them ; but before he
could get within range, both birds flew away, the wounded one settling again
about 100 yards off and the tawny eagle kept hovering over it., My servant
managed to shoot the wounded bird, which I recognised as “ fasciatus.’”” On
dissection I removed two eggs, each about one inch in diameter. The bullet,
with which the bird had at first been wounded, had apparently first struck
the ground and then the bird, for only a part of it was found embedded in
the hollow of the pelvis behind the femur, The pelvis itself was not injured,
but the femur was shattered one inch below the joint,

This turned out to be the one which had secured the chick, for embedded
in its toes were feathers from the chicken, which had been driven in by the
shot when I first shot at the bird as it was carrying away the chicken,

This eagle was in fine condition weighing nearly six pounds, but her crop
was empty. This together with the great cold had no doubt sharpened the
birds’ appetites, and hunger had made them less shy.

W. D. CUMMING.
OgMARA, MEEKRAN CoasT, January, 1903,

No. XX —PREHISTORIC-MAN-HUNTING IN INDIA.
Not long ago Lord Kelvin in a lecture entitled The Age of the Earth
gave the reasons which point to the period of time which has elapsed since
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orgunic life first appeared on the earth as lying between twenty and thirty
millions of years, Man, gradually evolved from tree-living ancestors,
appeared comparatively recently upon the scene.

It bas been shown in several ways that man existed during and before the
last Glacial Period in Europe, by the association in many cases of his
handiwork with the remains of extinct animals such as the woolly rhinoceros
and mammoth which existed at that time as far south as the south of France,
also by the occurrence of his weapons in the gravel drift in France and
England at considerable depths, that gravel being now not in a river bed but
in many cases at the tops of hills, showing that since that period the present
valley has been formed—as for instance that of the river Thames in England
and the Somme in France,

There i8 also the evidence as to age obtained from caverns in both countries,
in which the implements were sealed up by silt, and the familiar stalagmite
formation, which is deposited at a more or less fixed rate,

The date of the latest of the many Glacial Periods can be roughly arrived
at not only astronomically by the alteration in the position of the earth’s axis,
but also geologically, and thirdly from the examination of the deposits in
caverns, as for instance Kent’s Cavern at Torquay between 1825 and 1841, by
Mr. Godwin Austen in 1840, and six years later by the Torquay Natural
History Society. But the final examination extended over twelve years and
was supervised by a Commiitee of the British Aesociation between 1868 and
1380, All three methods of computation are substan'ially in agreement,
The implements in Kent's Cavern most resembling the Indian ones (which
I have had the honour of discovering aud presenting to the Bombay Natural
History Society) are those in the lowest stratum of all known as the Breccia,
a darkered sandy earth holding quarts nodules, and not at all unlike the
lateritic deposits in which the Indian implements are always embedded or out
of which they are derived.

Very briefly this is the order of the Kent's Cavern Strata from the top :

(1) Blocks of limestone up to 100 tons,

(2) The Black Mould np to 1 foot in thickness,

(3) Stalagmite floor of granular texture up to five feet in thickness and
containing limestone blocks,

(4) 7The Black Band up to 4 inches,

(5) The Cave Earth—a red clay less than 4 feet thick and in some parts
absent,

(6) A stalagmite floor up to 12 feet thick.

(7) The Brecoia.

By various methods of computation it seems that as long ago as 250,000
years man flourished in Eunrope, and therefore probably long before,

When I made my discoveries in Somaliland, during thirteen expeditions
to that country, of dtone implements at Jalelo on the Issutugan, of exquisite
workmanship and in considerable numbers (three rather poor examples of
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which are all I have been able to offer to the Society) and the first ever found
in Africa, Sir J. Evans, the Treasurer of the Royal Society, in 8 communication
to that body at once claimed them as paleolithic and as completing the chain
of evidence linking India with Europe in prehistoric times, ‘The types were
identically the same all over the world. 8o much, then, as regards the age of
Indian paleolithic implements, Of what kind were the men who used them ?
At the present day there are, I beliove, no scientific men of eminence or at
sny rate hardly any, who do not accept the theories first propounded by
Charles Darwin as clearly proved by overwhelming evidence all pointing one
way. Man has ascended from the same root or arboreal sncestor as the
anthropoid apes, Hissuperior brain has given bim the mastery, and given
an upright position and the use of his hands, everything else has been shown
necessarily to follow.

It is to be hoped that in India some oaves may be found containing the re-
mains of extinct animals, amongst which stone implements may be looked for,
suele as the caves at Bruniquel (Tarn et Garonne) and La Madelaine (Dor-
dogne) in France ; and those at Plymouth, at Brixham and in Yorkshire. We
have not forgotten the recent discovery by M, Dubois in Java of part of the
cranium and femur of an ape-like man or man-like ape (scientific opinion is
divided as to what to call it) in Pleistocene deposits—named Pithecanthropus
erectus ; it was thought that the earliest discovered examples of the skull of
prehistoric man were merely deformities and that their ape-like character was
accidental, . .

Repetition has rendered this impossible. When the Neanderthal specimen
was discovered not far from Dusseldorf in Rhenish Prussia its extraordinary
appearance led some eminent scientists at first to regard it as a deformed
specimen, until the subsequent discoveries in the caves of Eguisheim (near
Calmar, Alsace), at Briix (Bohemia) and at 8py (Namur, Belgium) and so ou.
A specimen was found as long ago as 1700 at Canustedt (Wiirtemburg).

That the Indisn specimens which I have presented to the Bombay Natural
History Society are at least as old as the lateritic beds in which they occur, is
shown by the condition of the chipped surfaces which are stained in exactly
the same way as the unworked quartsite boulders in the same bed. Some
have been waterworn previous to becoming embedded and some washed out
and waterworn afterwards,

H., W, SETON-KARR,
WiuBLEDON, LoNDoN, 8. W,

February, 1903,

No. XXI,—DROUGHT-RESISTING FODDER PLANTS FOR INDIA,

In view of the importance of this subject and the immense benefit which
will result to India if some good drought-resisting fodder plants are in-
troduced, the following note by Sir W, Wedderburn will be read with interest,
Atriples semibaccata appears to have proved to be a most successful fodder-
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plant in California in places where the normal rainfall is small, and it is pos~
sible that in some paris of India, where similar conditions prevail, the culiiva-
tion of this plant will be foand to succeed.

: Ep1ToRS,

DROUGHT_-RE‘SISTING FODDER PLANTS.
No. 2.
ATRIPLEX SEMIBACCATA ON ALKALI LANDS.
ExXPERIMENTS IN INDIA.

. The Iudia Office bas been 8o good as to supply me with the most recent
information from India regarding fodder for catile in times of droughs,
This information is contained in a Note (Agricultural Ledger No, 13 of 1901)
by Mr. Moreland, Director of Agriculture, reviewing the attempts made to
utilise the “reh” or “usar’ lands, amounting to some two million acres, in
the North-West Provinces and Oudh, The first important correspondence on
the subject was published in 1864, No, 42, Government Selections, and deals
with the deterioration of villages lying along the Western Jumna Canal. It
shows that the construction of that canal, and the neglect of drainage
works, led to the accumulation of injurious salts at the surface in such
quantities as to destroy the fertility of the land, and render culti-
vation impossible. There is no record of .attempis made to meet this
mischief during the next ten.years ; but in 1874 the matter was taken up by
Mr. (now Sir Edward) Buck, and in 1876 the “ Reh Committee” was ap-
pointed, and a scheme of experimental work was drawn up, to inclade arbori-
culture, surface and subsoil drainage, flushing, manuring, and the growth of
special crops, Unfortunately no chemical analysis appears to have been
made of the soil selected for these operations ; and the omission of this essen=
tial preliminary deprived the experiments of scientific value ; while it led to
action being .taken in.wrong directions as, for example, when nitrates.and
phosphates were applied to the “ usar’’ lauds, which are now. known to be
already charged (even to excess) with these nutrients, ’

. 2, The Reh Committee’s experiments, directed to the reclamation of
“ usar,” are reported under four headings: (1) Removal of salts ; (2) Drainage ;
(3) Silting ; and (4) Deep cultivation, manuring, and ploughing in green crops,
(1) Removal of salts. This was tried on the Awa estate. The salts on the
surface were scraped off before the rainy season, and in the following year
the quantity of such salts was found to be decidedly less ; but the subsequent
history of this plot cannot be ascertained. (2) Drainage. Surface drainage
was attempted, bu? the plants died, and this method was given up as a failure.
Subsoil drainage with two-inch pipes was then tried, but was also held to be
a failure, mainly ou account of the prohibitive cost, and the experiment was
abandoned, (3) Silting. By this method it was sought to form an entirely
now soil by deposit on the top of the “ usar,” but it was found that this
process was of very limited application, depending as it did upon a copious
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flow of water, and a sufficient supply of coarse silt, (4) Deep cultivatiox,
manuring, and ploughing in green crops. Some practical success was obtained
in improving the texture of the soil and in dispersing the salts from the
surface by growing green crops of rice and hemp, and ploughing them in;
but the experiments do not seem to have been conducted on systematic or
scientific lines, No analyst being available, the original condition of the
plots was not known ; and the ultimate results are not ascertainablo, as, after
some years of varied operations, the plots were either sold to private in-
dividuals or diverted to other purposes., Thus at Amraman, acquired in
1882, there was abundaunt ploughing and manuring ; rice, barley, peas, maize,
and millet were sown with varying success ; but in 1892 the whole reserve was
sold, and the improvement effected in the condition of the soil appears to have
been lost, Similarly at Cherat there was no analysis to begin with, snd the
official reports differ as to the nature of the saline deposits. Eventually this
reserve was sold to a Mr, Keventer, who utilised it as a dairy farm, At
Gursikran and Juhi the operations took a different direction, and a quantity
of hay was made from the natural grasses belonging to * usar " soil, princie
pally the Sporobolus arabicus. The areas were enclosed, and the grasses grew
in considerable abundance ; but they died down after the rains; they did
fiot stand drought ; and the hay, which proved unpalatable and innutritious,
was refused both by the Cavalry and Commiscariat Department as being
unfit for fodder, The unsuccessful attempts to introduce Australian salt~
bushes as fodder plants are referred to by Mr, Moreland at page 453 of the
Agricultaral Ledger. The first trial was made iu 1882, and the Atriplez num-
mularia promised to do well. But the beginning thus made was not effec~
tively followed up, and the ultimate fact of the experiment is recorded as
follows: ‘ Unfortunately the further detailed history of these plants is not
on record, but all have disappeared.” Mr, Moreland adds that he has learned
from Me. Dathie, Botanical Director, that the failure of these plants was
‘““due to their inability to live through the wet season when the surface of
the ‘ usar’ is slimy mud, and water often stands on it.” This collapse of the
experiment shows that in selecting the locality for plantation, due considera-
tion was not given to the special charaoteristics of the salt-bush, which
tolerates extreme heat and drought, but cannot endure heavy rain and a
moist atmosphere, Owing to this uoha)py error a great opportunity was
lost, Judiciously planted on the arid waste, which is its proper habitat, the
salt-bush might, in the droughts of 1897 and 1900, bave proved the salvation
of coantless plough cattle, besides, as will presently be shown, solving the
problem of ¢ usar ” reclamation,

3. From the above summary it appears that as yet but little progress has
been made, either in propagating drought-resisting fodder-plants, or in re-
claiming “ usar " lands, “ the problem which has been the subject of special
study by the Agricultural Department for the last twenty years' (Agri~
caltural Ledger, p. 415). From want of scientific method the Department
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appears to have missed the olue to sucoess which bas been dexirously
grasped by the experts in Amerios, To use a homely phrase, two birds may
in the present case be killed with one atone, for American research showe
that by the propagation of salt-bush on dry alkaline waste a double benefis
ean be secured. On the one hand an abundant supply of nutritious fodder
may be provided; while, on the other hand, the noxious salts will be removed,
thus restoring the soil to fertility, and rendering it fit for camal irrigation,
Iu the interests of Indisn famine prevention every effort should be made to
secure this double advantage. How this may be done can best be learned by
reforence to the facts ascertained by American experts, to whieh I will now
refer, .

AMERICAN REsEARCH. :

4, On the suggestion of the Director of the Scientific and Technical De«
partment at the Imperial Institute, I addressed the United States Agricule
tural Department ut Washington,and by their courtesy have received the
latest accounts of what has been done in America, as regards fodder plants on
aalt lands, Amorg the printed papers received are the . following pamphlets,
prepared at the Experiment Station of the Agricultural College and issued sa
Bulletins by the University of California :~

Bulletin No, 125—(May, 1849): “ Australian Salt-bushes, Results of
18 years' tests : characteristics, propagation, and field tests,” hy
Charles H, Shinn, Inspector of Stations ; and “ Composition and
Food Value,” by M. E, Jaffa, Assistant Chemist,

Bulletin No. 128—(March, 1900) : * Nature, Value, and Utilisation of
Alkali Laods,” by E, W, Hilgard, Direoctor and Chemist,

Buylletin No, 133—(August, 1901): “Tolerance of Alkali by Various
Cultures,” by R, H. Loughridge, Agricultural Geologist and Phy«
sicist.

Bullstin No. 140—(February, 1902): ¢ Lands of the Colorado Delta in
the Salton Basin,” by Frank T.S8now, E, W, Hilgard, and G, W,
Shaw ; with a Supplement by J. Burtt Davy, Assistant Chemist,

I bave also received 12 pamphlets on forage plants, published at Washinge
ton by the United States Agricultural Department. Of these the following
bear the most directly on the subject of drought-reeisting orops :—

Farmer's Bullstin No. 108—(1900) : “ Salt-bushes,”” by P, Beveridge
Kennedy, Assistant Agrostologist,

Circular No, 18—(1899): “ Smooth Brome-grass,” by F. Lawson-Soribe
ner, Agrostologist.

Bulletin No. 2—(1900): “ Fodder and Forage Plants,” by Jared G.
Smith, Assistant, Section of Seed and Plant Introduction,

5. No one can peruse these detailed records of chemical and botanieal
research without being impressed by the persistenoy and scientific skill with
which the experiments have been carried out, and the care with which results
have been recorded. Under the direction of public authority a staff of
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highly=-trained experts have set themselves to deal systematically with the
problems arising out of drought; experimental farms and laboratories have
been at their disposal ; and the rich harvest of faots and experience reaped
by them contrasts painfully with the meagre results obtained in India by the
inadequate machinery provided for similar investigations, The conclusions
arrived at, so far as they bear on the subject of this Note, may be briefly
summarised under two headings: (A) Chemical analysis; and (B) Botani~
cal research, :

6. (A) Chemical Analysis. By this branch of inquiry it is shown that the
salts existing in alkali lands are made up partly of salis that are noxious to
plant life, viz., carbonate of soda, sodium chlorid (table salt), and sulphate
of soda (Glauber's salt), and partly of salts which are valuable fertilisers,
vis,, sulpbate of potash, phosphate of potash, and nitrate of potash: that
these salts are originally distributed in solation throughout the soil ; and
that by mesns of capillary atiraction and evaporation they are accumulated
on the surface, forming a crust destructive to most forms of vegetable life.-
(B) Botanical Research. On the other hand, by the experiments in this de-
partment, it is proved that certain fodder plants, notably the Australian salt-
bushes, can Jive and thrive upon such alkali lanis, absorbing large quantities
of the noxious salts, while appropriating only a small proportion of the
fertilisers, They also possess the valuable property of sharing with the
hygroscopic salts the 10 per vent, additional moisture held in suspense in these
alkali soils, Amoug these salt-bushes experience points to A¢triplez ssmibaccata
as most suitable for hot dry climates, being drought-resisting, prolifis, and
capable of producing abundant supplies of good - fodder ; and it is found
that by continuous cropping with this sali<bush the excess of injurious salts
is eliminated ; so that the alkali lands may, by this simple process, become
¢ profusely and lastingly *’ fertile for the growth of ordinary crops,

7. With reference to the origin of the alkali trouble, Professor Hilgard
points out (Bulletin No, 128, p. 13) that the scluble salts in alkali soil have,
like the soil itself, been. formed by the progressive weathering of the con~
tiguovs rocks ; that the salts in the upper 4 or 5 feet of eoil are usually limited
in amount ; and that they are not ordinarily replenished in indefinite quanti-
ties from the lower strata, The salts move up and down within the upper 4
or 5 feet of the soil or subsoil, following the movement of the moisture
descending in the rainy season, or when irrigated, to the limit of the annual
moistening as a maximum, and then re-ascending or not according as surface
evaporation may demand. At the end of the dry season, in untilled irrigated
land, practically the entire mass of salis may be within 6 or 8 inches of the
surface. The injury to vegetation is caused mainly within a few inches of
the surface, by the carbonate of soda, which corrodes the bark near the reot=-
crown, and by the sodinm chlorid, which acts as an antiseptic, and arrests
development, Carbonate of soda may however be neutralised by treating it
with gypsum, which converts it into the sulphate, or Glauber’s salt, which
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is comparatively innocuous, Sodium chlorid (table salt) cannot be chemi=
cally neutralised; but it can be removed mechanically, by scraping the
salt crust from the surface, or by “leaching,” that is by drenching the
land with water, which dissolves the salts and carries them away by a system
of under drainage, These methods however have the disadvantage that they
carry off the fertilisers as well as the noxious salts, A special warning is
given against the bad babit of surface irrigation, which stimulates evaporation
and “deep-furrow ” is recommeunded, v:de diagrams at p. 38 of Bulletin No,
140. It is also pointed out that mere flooding will not wash away the salts,
as theze soak into the ground at the first touch,

8. The verdict arrived at from the botanical experiments is emphatically
in favour of the Atriplez semibaccata within its own proper habitat, Sume
ming up his conclusions Mr, C, H. Shinn, Inspector of Stations, reports as
follows: ‘‘This Bulletin (No. 125) shows that the California Station has
been experimenting with salt-bushes for 18 years, that the tests of some
species have extended over the greater part of the State, and that Atriplex
semibaccata is the most generally useful species of all that have been planted,
although others are worthy of cultivation,........It is seldom that a plant
shows so much adaptation to differing circumstances as Atriplex semibaccata.”
At the same time he warns us that “ it cannot endure too heavy summer rains,
nor the moist atmosphere of many warm countries,” though ““ within its own
realm it is unsurpassed among the gifts of nature to the deserts and alkali
wastes which cover so large a part of the earth’s surface,” In this view he
is fully confirmed by Professor Hilgard and the other auuhorities above
referred to, I may quote a few particulars as to the special merits of this
plant, First, as to its power of resisting drought: “The total rainfall at
the Paso Robles Station for the season of 1897-98 was but 324 inchLes to
March ; April and May showers brought this to 475.........By the 1st of
April, the roadsides were brown and barren, On unirrigated land there was
no green fodder~plant excepiing salt-bush in the entire region. The growth
of Atriplex semibaccata on this poor and arid soil was a revelation to every
farmer. Seed sown in Dccember, 1897, made & foot of growth by April 12th,
branching and covering the ground, After being cut back for sheep feed, it
made a second growth of 6 inches by the end of May, and was cut & third
time before the end of summer,” (Bulletin No, 125, p, 5). Similar reports
for the same dry year (1898) came from the other stations. Thus, in
the West Sacramento Valley, * the salt-bush grew from a few inches to 3
feet in diameter on hard, dry clay land where even weeds did not grow ; and
it volunteered from sclf-sown seeds in the hard road.” Thon as regards
tolerance of alkali, the Atriplex semibaccata stands “extremely high,” sur
passing all plants of similar food value in its power of growth on land highly
ckarged with alkaline salts, 1t is also hardy in respect of cold, remsining
green late in the season, and withstanding 8 temperature of 14° Fahrenheit,
Further the A, semibaccata is very prolific, self-sown seedlings springing up

20
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freely ; the fallen seeds, and subsequent seedlings, being protected by the
low-spreading mass of the plant. Some individual plants bave, in Califor-
nia, attained a diameter of 18 feet in one year, much exceeding in growth
the parent plants in Australia, A very large amount of fodder is thus
produced, and in one case u yield is reported of 30 tons per acre of green
forage. The green forage can be easily haudled and made into hay, a special
merit of this variety being that it is procumbent, and the stems are tender
and flexible ; whereas most of the other varieties of salt-bush being shrubby
and erect, are only suitable for browsing, This hay has a high nutritive value,
its protein content being twice that noted for wheat hay. Next to the salt-
hushes the Chilean plant Modiola decumbens, of the mallow family, deserves
attention as a means of removing salt from alkali land. It grows very freely,
and is relished by cattle. Then there is the Tussock grass (Sporobolus
airoides), which stock will eat ; and the various alkali weeds, such as the
“ Grease woods " (Samphires), and the Alkali grass (Distici-lis spicata).
Smooth Brome grass ( Bromus inermis) is also highly recommended in Circular
No. 18. ¢ Its drought-resisting qualities have proved it to be the most valu-
able grass for dry regions where other grasses could hardly exist.” I observe
also that the Argentine salt-bush (A triples pamparum) is favourably noticed.

PROPOSED INDIAN RESEARCH.

9. Such being, in brief, the result of American investigations, there
remains the question : What practical steps should now be takea in order to
utilise these conclosions, and obtain for India the two-fold benefit, of
abundant fodder for cattle, and ithe reclamation of “usar” land ? Before
applying American experience to Indian requirements, care must be taken
to ascertain how far the physical conditions of the two regions are identical ;
and for this purpose it is necessary that the tests of chemical analysis, and
botanical experiment, should be applied in India with the same scientific ac~
curacy that has been employed in America. It seems probable that the salts,
both noxious and nutritive, contained in the *“ usar ” soil are similar to those in
the alkali lands of California, Butin order to proceed with safety an exact
analysis should be made in the different Indian Provinces interested. If by
such analysis phosphates and nitrates are found to exist in abundance, it will
be evident that experiments with artificial manures and night-soil may be at
once abandoned ; while the presence of carbonate will show that treatment
with gypsum, or some analogous substance, is called for to neutralise the
mischief to plant life, Then there is in India a wide field for botanic ex-
periment, by reason of the varieties of soil and climate in the different
provinces ; and with the large choice of forage plants offered by the con-
tinents of Asia, America, and Australia, there should be no diﬁéu]ty in
ultimately discovering the forms of vegetation best suited to Indian require-
ments. Alriplex semibaccata should have a prominent place in these bo‘anical
experiments, care being taken to avoid past errors as regards its location
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Had heed been given to ihe warning of American experts, these plants, so
pecaliarly suited to hot arid plains, would not have been exposed to the wet
and mud which caused their destruction in the experiment at Aligarh, [N.B.
In this connection I see it stated thai Lowland Purslane (Sesuvium) and
Saltwort (Suceda) are suited to moist alkali and salt-marsh soils,] It has been
ascertained that the ash of the Atriplez semibaccata contains 40 per cent, of
sodium chlorid ; and it is calculated that the removal from the land of a
five-ton crop of this salt-bush hay will take away vearly a ton of salt per
aocre, It would therefore evidently be a great mistake to plough it in, as has
been done in the case of rice and hemp, for this would have the effect of
returniog the noxious salts to the soil. Mr, Moreland states that a further
trial is being made of certain salt=bushes and allied plants, It would be
interesting to know the names of these,and I trust Atriplez semidbaceata is
among the number.

10, The extended investigation above suggested are probahly beyond the
resources of existing expert establishments in India, which have done their
best with insufficient means. But the practical issues are so momentous,
that we must hope the Government of India, seeing what has been accom~
plished in America will not hesitate to equip Experiment Stations and
Agricultural Laboratories on a scale similar to those at Washington and in
California, It would he well to obtain the co-operation of the Indian Uni-
versities and Technical Colleges in organising the operations ; and in order
that the work may be conducted continuously and at moderate cost, a staff
of young Indian scientists might be permanently enlisted, to be speeially
‘trained for these investigations, Professor Bose and others have shown
what valuable results may thus be produced in the various departments of
scientific research, .

11. Tt is gratifying that the Secretary of State bas expressed hia interest
in drought-resisting fodder-plants, and has moved the Government of India
to cause the subject to be taken up earnestly by the Agricultural Depart-
ments in all Provinces, The prospect is encouraging ; for every ¢ nsar”
acre that can be planted with salt-bush, will provide tons of wholesome
sustenance for cattle, while gradually bringing into culturable condition
waste lands which are deseribed as being ‘‘intrinsically of the very richest
description.”

W. WEDDERBURN,
INDIAN FaMINE UNIoON,
Palace Chambers,
. Westminster, S, W,
1s¢ January 1903,
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PROCEEDINGS

OF THE MEETING HELD ON THURSDAY, THE 5tr
FEBRUARY 1903,

A meeting of the members of the Bombay Natural History Society was
held at the Society’s rooms on Thursday last, the 5th February 19u3 ; the
Venerable Archdeacon Scott presiding.

NEW MEMBERS,

The election of the following new members was announced :—

Mr, . C. Nangle (Rangoon) ; Licutenant A, Willock, R.I.M. (Bombay) ;
Mr. 8t. G.de Carteret (Partabgarh, Oll(jh) ; Mr. P, J. Fitz Gibbon (Bel-
gaum) ; The Hon'ble S8yed Hoosein Belgrami, Nawab Imud-ul-Mulk Baha=
door, B.A, (Hyderabad, Deccan) ; Mr, A. D. 8t, C. Barr (Amraoti, Berars) ;
Mr. T. J. Metcalfe (Rangoon) ; Lieutenant J. \V. Parrington, R, A, (Karachi);
Mr, J. 8cott, MLO.E. (Calcutta) ; Mr, G. Richards, P,W.D, (Rangoon) ; Mr.
J. MoKenna, C8. (Bassein, Burma) ; Mr, J. A Chapman (Bassein, Burma) ;
Major C. T. Robinson, R.F A, (Mhow, C.I) ; Major S, D. Browne, RH.A.
(Mhow, C.1.) ; Dr, Nassarvanjee Fakirjee Surveyor, M.D, (Bombay) ; Captain
P, O, Gabbett, I.M.8, (Coonoor) ; and Mr, Samuel Joyce (Bombay).

The Honorary Secretary, Mr, W, S. Millard, asked members to try and
induoe others to join the Society, as the more members they could obtain,
the better would be the position of the funds of the Society, and more
money could be spent in improving the Journal,

CONTRIBUTIONS.
The Honorary Secretary acknowledged receipt of the following contribu~-
tions since the last meeting :—

CONTRIBUTION TO THE MUSEUM,

Contributions. ,
Mr, F. W, Townsend.
.. Mr. A, H. A. 8imcox, 1.C.8,

Description. Contributors.

Some specimens of Fishes
from the Persian Gulf.

1 Indian Pangolin or Scaly
Ant Eater® (alive).

1 Bkin of the Indian Chev-
rotain or Mouse Deer.

1 Skin of the Cotton Teal ...

1 Skin of the Great created
Grebe.

ThreeStone Implements from
the Madias Presidency.

1 8kin of the Eastern Little
8tint,

1 Skin of the Little Ringed
Plover.

.o ot ove

Manis pentadactyla......ee..

Tragulus me:ainka ....... veeee M1, R, E, S, Branson.

Nettapus coromandelianus. !Lt. J. W. Parrington, RA.
Podicepes cristatus...ce oo Mr. H. Bulkley.

Mr. H. 8eton Karr, M.P.
1

Tringa ruficollis

...............

Fgialitis dubia

..............

2 Bkins of the Bengal Bush
Lark,

1 Bkin of the Indian Pipit..
1 Skin of the Eastern Baya.
1 8kin of the

Weaver Bird.

Striated,

Mirafra assamicg ...

............

ARPAUS PUSUTUS ceraeecoreresenees
Ploceus megarhynchus ......

Plocous manyar ...... coanenens J

l »>Capt. H. H. Harrington.

* Forwarded to the Victorla Gardens.
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Contributions. Description. Contributors.

1 Skin of the Burmese Red|Sporeginthus flavidiventris..|)

Munia.

2 Skins of the Pegu House|Passer flaveolus ...... e secote
Sparrow,

2 8kins of the Burmese Red-|Molpastcs burmanicns ......

vented Bulbul.
1 S8kin of the Burmese|Lanius colurioides ........ ...
Shrike.
1 Skin of the Burmese|Sitta neglecta ......ee.........
Nuthatch.,
3 8kins of the Burmese|Psllorneum subochraceum...
8potted Babbler.
1 Oommon Bnipe (albino). |Gallinago omlestis ............ Cnpt. P. P. Kilkelly,I.M.8.

+ Capt. H. H. Harrington.

MINOR CONTRIBUTION,
From Mrs, A. K. Oliver,

CONTRIBUTION TO THE LIBRARY.

"“The Butterflies of India, Burma and Ceylon,”

Vols, I, I1, and III, by Marshall and de Nicé~- ; Presented by Mr. C,
ville, J  Crommelin.
PAPERS READ.

The following papers were then read :—“ On two Cetaceans from Travan-
core by H. 8, Ferguson, with a Note on the same,” by R. Lydekker, B.A,,
F.RS, &c., in which a new porpoise or dolphin, named Tursiops Fergusoni,
was described,

Mr. E. H. Aitken also read a paper on “ The Buiterflies of Bombay and
the surrounding country” written by himself and Mr, E, Comber, The
paper was made more interesting by specimens of the various butterflies being
exhibited and referred to.

A vote of thanks was passed to the authors of the papers, and the meeting
then terminated.

PROCEEDINGS
OF THE MEETING HELD ON THURSDAY, THE 51H
MARCH 1903,

The monthly meeting of the members of the Bombay Natural History
Society was held at the Society’s Rooms on Thursday, the 5th March 1903 ;
His Excellency Lord Northcote presiding,

NEW MEMBERS.

The election of the following new members was announced :—

Mr, V. G, Morgan, I1.F.8, (Hoshangabad, C.P.); Mr. H. H, Mann (Cal-
‘cutta) ; Mr. J. E, C, Tukes, 1.C.8. (Ahmedabad) ; Mr, E. H, Waterfield, 1.C.8.
{Kaira) ; Mr, J. T, Scoteon, 1.C.8, (Ahmedabad) ; Major R. B, G. Hejgate,
DS8.0. (Thayetmyo, Burma) ; Mr, W, M, Nuttall (Dibrugarh, Upper Assam);
Mr. J. Malcolm Maclaren (Calcutta); Lieut. E, C. Coates (Ranikhet);
Mr, R, H, Anderson (Dera Ismail Khan); Oaptain J, G. Hulbert, LMS,,
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(Naini Tal U. P,); Cagtain- G, C. Scott (Ceylon); Captain W. G. Liston,
LM.S. (Bombay); Colonel H. FitzGerald (Wellington, Madras); and
Mr, John Glasser (Bombay).
CONTRIBUTIONS TO THE MUSEUM,
The Honorary Secretary, Mr. W. 8. Millard, acknowledged receipt of the
following contributions since the last meeting :—

Contributions. , Description. , Contributors,
|
11 Fossils from the Gulf of. ... IMr. R. P. Lambert, D.8.P.
Camtay. | | .
1 Bkin of the Biue-breasted Hypotenidia striata .........Mr. S, L. Whymper.
Banded Rail.
1 quantity of Butterflies ceeneeen Capt. R. W. Barton.

from Cannanore and
Kodaikanal.
2 Crested Buntings (alive)..
A quantity of Palmolithic
implements from the
Madras Presidency.

Mr. E. W. Harper, F.2.8,

Melophus melanicterss ...
Mr. H. Seton-Karr.

cesseccse

1 Young Jackal (alive) ......

1 Golden Tree Snake (alive).
1 Green Tree Viper (alive)...
1 Snake .....c....e
4 Red-billed Liothrix (alive)

Canis aureus .. ...ccceoaeenencees

Chrysopelea ornats.........
Trimeresurus anamallensis...
Callophistrimaculutus

LeotAriz luted ..........en S |

Mr. W. E. Turner (H.M.B.
“ Highflyer."™)
Mr. A, M. Kinloch.

Do.
!Mr. R. H. Madan.

\Mesia argentawris ... y

Siva oyanuroptera

2 Silver-eared Mesias (alive)
2 Blue-winged Sivas (ulive).

2 Black-crested Y ello w|Otocompsa faviventris ...... ' Mr. E. W. Harper, F.Z.8.
Rulbuls (alive).

2 White-eared B ulbuls/Molpastes leucotis ...ce......
(alive). ')

Minor contributions from Mr. A. Forbes, Mr, F. A, Reddie, Colonel C, T.

Peters, LM.S, (Retired), and Major W, B. Bannerman, IM.S,
CONTRIBUTIONS TO THE LIBRARY.

Moore's “ Lepidoptera Indica,” Vols, I, II, IIT, IV, and 5 parts of Vol. V.
Presented by H. H, the Maharaja of Mysore.

“ The Birds of Pekin,’’ by Captain H, J, Walton, 1.M S, presented by the
author,

““ Journal of the Asiatic Society of Beugal,” Vol. LXXI, Part II, No. 3,
1902, in exchange.

“ On the Silver Pheasants of Burmah,’ by E, W. Oates, F.Z8, Presanted
by the suthor,

“ Text=book of Entomology ”’ (Packard). Presented by Mr. J. F. Jowett.

THE ACCOUNTS FOR 1902,

Mr. N. C. Mccleod, the Honorary Treasurer, placed before the meeting a
statement of accounts for the year ending 31st December 1902, showing an
income of Rs, 11,i86 ; expenditure, Rs, 11,032 ; and a balance at credit of
Rs. 1,562, He explained that the reason the income was smaller than pre=
vious years was due t0 a larger number of members having omitted to pay
their subsoriptions, and hoped that they would pay them without any further
delay. It wasresolved that the accounts be passed, subjeté o the uszal audié,
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PAPERS READ.

The following papers were then read and discussed :—1. “Fleas and the
Plague,” by Captain W. G, Liston, LM.8,,illustrated by a number of enlarged
sketches, tables of experiments and microscopical specimens shcwing the
human flea, the rat flea and a transverse section of a flea, containing the
plaguegerms, 2. “Size of Remarkable Trees,” by G. Marshall Woodrow.
3. “Food of Centipedes” by W,P. Okeden. 4, ‘Note on the breeding
of certain Herons, etc., in Sonthern India,” by Captain H. N, Packard, R.A,
5. “The Common Snakes of Bombay,” by the Revd, F, Dreckmann, S.J.,
and W. 8, Millard, which was illustrated by some excellent sketches made by
Mr, P. Gerhardt showing the distinguishing features between poisouous
and harmless snakes in which some similarity exists in colour, markings and
general appearance,

Most of the papers will appear in full in the Society’s Journal

PROCEEDINGS

OF THE MEETING HELD ON 16t APRIL 1903,

The monthly meeting of the members of the Bombay Natural History
Society was held at the Society’s Rooms on Thursday, the 16th April 1903 ;
Mr. J, Sanders Slater presiding.

NEW MEMBERS,

The Honorary Secretary, Mr, W, S, Millard, said it was gratifying to
observe how members had responded to the appeal to obtain new members,
and he was glad to announce tha‘ since the commencement of the year
seventy-three new members had been elected. The committee sincerely hoped
that members would not slacken their efforts, as it was desirable to obtain as
many members as possible, and thus enable the Society to spend more money
on the journal, especially as the coloured illusirations of Indian Ducks which
are so much appreciated are so very expensive,

The election of the following new mmembers was announced :—Lieutenant
J. P, Stockley (Kherwara) ; Mr. R. Galloway (Secunderabad) ; Mr, A, H, Bell
(Sirsa, Punjab) ; Mr, R. B, MoCorinack (Ghansur, Seoni Chappara) ; Mr, H,
H. Hayden (Calcutta); Lieutenant C, T. Simcox (Lucknow); Mr, D, L,
McCarrison (Koraput) ; Mr. W, Moore, F.J.C. (Dibrugarh, Assam); Mr, N. 8,
Mondy (Dibrugarh, Assam) ; Dr. Manilal G, Desai (Kaira); Major F, R,
Ozzard, I.M.S, (Tongshan, N, China); Lieutenant F, Stanley Clarke (Tong-
shan, N, China) ; Mr, L, O. Clark, I.C S, (Lushai Hills, Aijal, .\ssam) ; Lieu-
tenant L, L, G. Thorpe, R, A M.C, (Colaba) ; Colonel A. E. Ward (Kashmir) ;
Mr. W, H. L. Cabell, B.A,, 1.0.8, (Rangoon); Dr, R. Row, M.D. (London),
{Bombay); Major J, Manners Smith, V.C., C.LE, (Neemuch, C.1); Mrs. L,
Dalrymple-Hay (Nellore, Madras) ; Mr, W, Raby Noble (Behali, P, O. Assam);
Mr, A, J. R. Hope (Myitkyins, U. Burma); Mr. K, Bernhardt {Karachi);
Lientenant W. F. Maxwell, R.E. (Aden) ; Oaptain C, Hodgkinson (Lucknow)
and Mr. W. J. F. Williamson (Bangkok). -
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CONTRIBUTIONS TO THE MUSEUM.

The Honorary Secretary acknowledged receipt of the following contribu-
tions since the last meeting:—

Contribution.

Description.

Contributor.

Bome Butterflies, mounted
oo plaster of Paris.

1 Crested Buntiog (allve)

1 8nake (alive) juv.

1 Phursa (alive) juv. ...

Spotted 8and-grounse ......

Coronetted Sand-grouse ...

Grey-necked Bunting .....

Boaellie Eagle ..ccoeeerranees

Indian Tawny Eagle ......

Common Wood-Shrike.

1 Indian Wren Warbler

The Ibis-bill .

1 808Ke .ccconraesnerccesconcnnen

2 Eggs of the Indian tpur-|
winged Plover.

2 Eggs of the small Swallow
Plover.

A quantity of Marine shells
and fossils from the|
Mekran Coast.

1 Bnake (alive) ..........

1 8nake (alive)

116 Birds’ skins from the
Shan Ftates Frontier,

1 Barn Ow!l or 8creech Owl.

1 Nest of the Spotted-Grey
Creepe!

1 8kull ot t.he [ndian Chev-
rotain or Mouse-deer.

1 White-cheeked Bulbal

(alive).

..........

............

eccsvecsacen

J Emberiza Buchanans .

1 Eastern Purple Heron...... Ardea wmaniliensis ..

3 Argus Pheasants ........ wee ATGUSIARUSE ATIUS ....oueenes
1 Bnake (alive).......... .[Polyodentophis subpunctatus
1 Small Indian Eagl . Aquila hastata .........u.......
1 Anous stolidus ....

1 ceerossrsesesssssoseares Do.

1 Bed-breasted Merganser... Merganser serrator............
1 Indian Riog Dove ........|Turtsr risorius.......... cesreoses
1 Sparrow Hawk......cccceeecj A coipiter nisus....... vorennnnnns
1

1

1

1

1

1

Melophus melanictorus
-|Gongylophis conicxs .........
J|Lehis carinata

............

Prevoclurus senegallus
Ptevocles coronatus

......

............

IHieractus fasciatua....
Aquila vindhiana ...
Tephrodornis pondicer
P’rinsa inornata

...............

Hoplopterus ventralis

Glareola lact6a.........coveeers.

ceecessce

Oligodon subgrisexs............
Typhlops brahminus

Striz flammia .........
Salpornis spilonota ...... oeeed

Tragulus meminng ............

Molpastes leucogenys

Iloubara macquesni...

Mrs. K. Thomson.

Mr. E. W. Harper, F.Z.8,
Mrs. C. Hudson.
Do.

..M. B. A. Gupte.

¥r. R. Laird (through Mr.

A. D. Neubronner).
Capt. N. 8. H. Bitwell, R.A.
Mr. W. D. Cumming.

SEEFEFFES

..|Capt. J. Watsor, LM.8.

e

Do.
.|Mr.J. C. H. Mitchell.

Do.
Do.

Do.
Mr. B. A, Gupte, F.Z8.
Mrs, C. Hudson.
Mr. 8. F. Pearcey.
Capt. H. Wood, R.E.
Mr. T. B. Bell.

Major R. Hall, R.A.M.C.
Mr. G. C. Rehling.
Mr. W. C. Constable, R.I.M.

1 Houbara (alive)

Minor contribution from Col. H. H, Barnet, R.E.
Contributions to the Library were received from H. H, the Maharajah of
Mysore, Mr. E, H, Aitken, Mr, Edward B, Poulton, and Mr, G. Claridge.

EXHIBITS.

A splendid specimen of the Argus Pbeasant (drgusianus argus) presented

by Mr. Laird was exhibited by Mr. E. L. Barton, who had mounted it for
the Society. It was greatly admired by all present and will prove a perma=
nent ornament to the Museum, A vote of thanks was passed to Mr, Barton
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for his valuable work. Mr, E. L. Barton also exhibited a shooting seat which
he had invented, and which was specially intended for duck shooting in places
where there was a good deal of water, and in rushes at the edges of tanks, &c.
The seat does not sink into mud, and as it revolves on a swivel it is cf great
use in duck driving, flighting, &e.

PAPER READ,

Mr, E. Comber read an interesting paper on “The Argus Pheasant” in
which he referred to the ocurious habits of the bird and its wonderful
plamage,

A COLLECTION OF MOSQUITOES.

Mr. E, H, Aitken said that it was proposed to make as complete a collec-
tion as possible of the mosquitoes of India, and the Committee hoped that
members would help by sending them specimens of the kinds which paid
them attention. The importance of a knowledge of the different species of
mosquitoes could scarcely be exaggerated in the light of recent discoveries;
but of the many medical men in India whom it concerned to know them, fow
had the opportunity or time to make large collections, and without a refer-
ence collection, identification was very difficult if not impossible, To make
and keep such collection would be altogether in line with the honourable
career of usefulness which has distinguished the Society in the past, and
there could be no question that it ought to be commenced at once, Mr, Aitken
then showed how mosquitoes were killed, pinned and preserved, and said if
members were not disposed to take the trouble of performing the operation
themselves they might send live mosquitoes to the Seoretary in small bottles
or glass tubes,

A vote of thanks was passed to Mr, Comber and Mr, Aitken,and the meet-
ing then terminated.

21
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